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(54) Tide: HETEROCYCLIC COMPOUNDS, USEFUL AS ALLOSTERIC EFFECTORS AT MUSCARINIC RECEPTORS 

(57) Abstract 

Compounds of formula (I) wherein Z represents a 
methylene group, a methine group, a group of formula 
>NH or a group of formula >N-, and W represents a 
methylene group, a methine group, a sulfur atom or 
a group of formula #iS-»(0)v, where v is 1 or 2; 
is a single or double bond; at least one of Y 1 , Y 5 , 
Y 3 and Y 4 represents a carboxyl group, a sulfonamide 
group or a group of formula -(A^-B^T 1 , wherein A is 
S or O, T 1 is a carboxyl group, a thiocarboxy group, a 
dithiocarboxy group, a sulfonamide group or a tetrazolyl 
group, B 1 is a bond, an opuonally substituted alkylene 
group and £ is 0 or 1; the rest of Y 1 . Y 2 , Y 3 and Y 4 
are the same or different and are H, halogen, nitro, OH, 
SH, NH2, optionally substituted alkyl. alkoxy, alkylthio, 
alkylsulfinyl, alkylsulfonyl, aryl, aralkyloxy, aralkylthio 
and Y 1 + Y 2 may together be a lactone or keto; one of R 1 
and R 2 is H, alkyl. alkanoyl aryl. arylcarbonyl, aralkyl, 
carboxyl, sulfonamide or a group of formula -(0) q -B 2 -T 2 , 
wherein T 2 is COOH, sulfonamide or tetrazolyl, B 2 is an 
optionally substituted alkylene, and a is 0 or 1; the other 
of R 1 and R 2 is H, alkyl, aryl or aralkyl, or R 1 and R 2 
together represent a group of formula (lb*), wherein [R 10 . 
R 1 1 and R 12 are the same or different and each is H, OH. 
halogen, haloalkyl, opuonally substituted alkyl, alkoxy. 
alkylthio alkylsulfinyl or alkylsulfonyl]; R 3 is H or an amino protecting group; and pharmaceutically acceptable salts and esters thereof are 
allosteric effectors at muscarinic receptors, and arc useful in the treatment and prophylaxis of disorders associated with muscarinic receptors 
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HETEROCYCLIC COMPOUNDS, USEFUL AS ALLOSTERIC EFFECTORS AT MUSCARINIC RECEPTORS 

Field of the Invention 

The present invention relates to compounds useful as 
allosteric effectors at muscarinic receptors, to uses of 
such compounds and to the synthesis of such compounds. 

Prior Art; 

Acetylcholine is known to be associated with memory, 
and it is also known that there are decreased levels of 
acetylcholine in the brain in sufferers of Alzheimer's 
Disease . 

In an attempt to provide a cure for Alzheimer's 
Disease, various groups have endeavoured to alleviate 
the cholinergic deficit in vivo ■ This has been done, 
for example, by using cholinesterase inhibitors (to 
reduce the rate of acetylcholine breakdown) or by using 
alternative agonists to serve as a supplement to 
acetylcholine . 

Neither course of action has proved successful, as 
. the effect of each is generalised, so that acetylcholine 
throughout the body and at all receptors is prevented 
from breaking down, or supplemented (or both) , without 
specifically targetting those receptors involved in 
Alzheimer's disease. Enhancing the effect of 
acetylcholine at some receptors can cause depression, 
for example, so that these courses of action are not 
being pursued. 



More specifically, acetylcholine acts at receptors 
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which fall into two classes; muscarinic and nicotinic. 
It is believed that the muscarinic receptors are 
involved in Alzheimer's disease. 

The muscarinic receptors belong to the family of 
G-protein coupling receptors, and have Seen classified 
into three subtypes on the basis of their pharmacological 
properties and into five subtypes from their molecular 
structures- The nomenclature of muscarinic receptor 
subtypes has been confused, and, at the Fourth 
International Symposium on Muscarinic Receptors, it was 
recommended that subtypes based on the antagonist 
binding properties be referred to as M^, M 2# 
M 4 and that those based on molecular structure be 
called ml-m5 (see below) . This nomenclature is used 
hereinafter. 



Muscarinic receptor nomenclature 



Pharmacological 
characterization 

Subtype M X M 2 M 3 m 4 

Selective pzpine AF-DX US, E -fluoro- tropicamide 

antagonists (+) -tzpne himbacine, hexahydrosila- 

m/tramine , dif enidol , 
gall amine * hexahy dr os i 1 a - 
dif enidol 

Molecular 
characterization 

Sequences ml m2 m3 m4 m5 

Numbers of 

amino acids 460 466 589/590 478/479 531/532 

pzpine « pirenzepine; tzpne = telenzepine; 
m/tramine = methoctramine ; * not competitive; 

Recently, it has been possible to use cells 
expressing ml-m5 receptors. These cells are pure 
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preparations of each receptor subtype and are very 
useful for characterizing each subtype and for screening 
for subtype specific agents. 

Studies have been performed on muscarinic receptors 
in the heart (M2) using the antagonist N-rnethyl- 
scopolamine (NMS) , and these have established that the 
binding of this antagonist can be affected by other 
agents, but that these agents do not necessarily act at 
the NMS binding site. Such action at a different 
binding site is known as allosteric action, or 
allosterism. Tucelc al. [J. Neurochem. (1993), 61, 
Suppl., S19] have shown that the neuromuscular blocking 
drug, alcuronium, allosterically increases the affinity 
of M2 muscarinic receptors in the heart for NMS - 

It was reported by Riker and Wescoe in 1951 that 
gallamine had a negative action on heart receptors [Ann. 
N. Y. Acad. Sci., £4, 373-94 (1951)]. It was 
subsequently established that gallamine was not a 
competitive antagonist for acetylcholine. 

Waelbroeck et al . [J. Recep. Res., &, 787-808 
(1988)] reported that curare acts allosterically against 
muscarinic receptors in the brain, but these results 
cannot be repeated. 

Tubocurarine and batrachotoxin have also been 
reported to have negative allosteric effects on 
antagonist binding. 

Birdsall et al. [Pierre Fabre Monograph Series, 1, 
New Concepts in Alzheimer's Disease, Ed's Briley, M. , £t 
al., Macmillan Press, Chapter 9, 103-121] speculate that 
"the muscarinic receptor sub- types exhibit a selectivity 
in their binding profile for allosteric agents, and it 
may hence be possible to selectively 'tune up' 
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muscarinic responses". In this respect, the authors 
were referring to the difference between the receptors 
found in the CNS and those in other parts of the body. 

In fact, we have now found that certain compounds 
are capable of action at the ml receptor. In addition, 
certain compounds are capable of selectively acting as 
positive allosteric effectors for acetylcholine at the 
ml receptors, but not at other receptors. 

Objects of the Invention 

A first object of the invention is to provide 
compounds which will have an .allosteric effect at any of 
the muscarinic receptors described above. 

A second object of the invention is to provide 
compounds which will have an effect on muscarinic 
receptors in such a manner as to assist in the 
prophylaxis and/or treatment of any of the conditions 
described above, or any condition associated in any way 
with muscarinic receptors. 

Thus, the present invention provides, in a first 
aspect, a method of regulating ml receptor response in 
vivo in a mammalian subject, comprising the step of 
administering to said subject an effective amount of a 
selective allosteric effector to regulate said 
receptor. In a preferred embodiment, the allosteric 
effector exhibits positive cooperativity with 
acetylcholine at said receptor. 

One class of compounds of the present invention are 
those compounds of formula (I) : 
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Y3 



Y 4 



Y2 




R2 



Ri 



(I) 



R3 



wherein: 

Yl, Y2, Y3 and Y4 are the same or different and each 
represents a hydrogen atom, a halogen atom, a nitro 
group, a cyano group, a hydroxyl group, a thiol group, 
an amino group, an alkyl group having from 1 to 6 carbon 
atoms, an al)cyl group having from 1 to 6 carbon atoms 
and substituted with a keto group or at least one 
substituent a defined below, a haloalkyl group having 
from 1 to 6 carbon atoms, an alkylthio group having from 
1 to 6 carbon atoms, a carboxyl group, a protected 
carboxyl group, a sulfonamide group, a protected 
sulfonamide group or a group of formula 



wherein T represents a carboxyl group, a 
thiocarboxy group, a dithiocarboxy group, a 
protected carboxyl group, a protected thiocarboxy 
group, a protected dithiocarboxy group, a 
sulfonamide group, a protected sulfonamide group or 
a tetrazolyl group, B 1 represents an alkylene 
group which has from 1 to 4 carbon atoms and which 
is unsubstituted or is substituted by at least one 
of substituents a, defined below, and p is 0 or 1 ; 
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one of R 1 and R 2 represents a hydrogen atom, an 
alky 1 group having from 1 to 6 carbon atoms, an aryl 
group, a substituted aryl group, an aralkyl group, a 
substituted aralkyl group, an oxazolyl group, a 
substituted oxazolyl group, a carboxyl group, a 
protected carboxyl group, a sulfonamide group, a 
protected sulfonamide group, or a group of formula 
- (A) p -B -T , wherein A represents an oxygen atom 
or a sulfur atom, T 2 represents a carboxyl group, a 
protected carboxyl group, a sulfonamide group, a' 
protected sulfonamide group, or a tetrazolyl group, B 2 
represents an alkylene group which has from l to 6 
carbon atoms and which is unsubstituted or has one or 
more substituents selected from amino groups, protected 
amino groups, hydroxyl groups, protected hydroxyl 
groups, oxazolyl groups and substituted oxazolyl groups, 
and p. is as defined above; 

and the other of R 1 and R 2 represents a hydrogen 
atom, an alkyl group having from 1 to 6 carbon atoms, an 
aryl group, a substituted aryl group, an aralkyl group 
or a substituted aralkyl group; 



or 



1 2 

R and R together represent a group of formula (la) 



4. R5' 




R9 R8 



(in which R 4 and R 4 



are the same or different 
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and each represents a hydrogen atom or an alkyl 
group 

having from l to 6 carbon atoms; 

R and R are the same or different and each 

represents a hydrogen atom or a group of formula 

- (O) -(CH^J -T 3 in which T 3 represents a 
p 2 n 

carboxyl group, a protected carboxyl group, a 
sulfonamide group, a protected sulfonamide group, or 
a tetrazolyl group and n=0, 1 or 2, and e is as 
defined above; 

R 6 represents a hydrogen atom or a hydroxy 1 group; 

R 7 represents a hydrogen atom, a carboxyl group, a 
protected carboxyl group, a sulfonamide group, a 
protected sulfonamide group, or a group of formula 
-(0)p-B 3 -T 4 in which T 4 represents a 
carboxyl group, a protected carboxyl group, a 
sulfonamide group, a protected sulfonamide group, or 
a tetrazolyl group and B 3 represents an alkylene 
group which has from 1 to 4 carbon atoms and which 
is unsubstituted or is substituted by at least one 
of substituents a, and b is as defined above; 

Q 

R represents a hydrogen atom; 

or 

when R 9 represents an alkylthio group having from 

7 8 

1 to 6 carbon atoms, R and R together 
represent a lactone group; 

R represents a hydrogen atom or an alkylthio 
group having from 1 to 6 carbon atoms; 



or 
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R 8 and R 9 together represent an oxo group, . 



or 



.1 „_., r,2 



R and R^ together repregent & ^ ^ ^ 



RIO 




[in which R 10 , r 1 ! R 12 aniA n 13 
rt _ ' and R J are the same 

carboxyl group, a sulfonamide crroun » „ .. 
P 

in which T 5 represents a carboxyl group a 
protected carboxyl group, a sulfonamide' group a 
Protected sulfonamide gr0 up or a tetrazolyTgroup 
to T re r CS an «™«p which has from 1 

to 4 carbon atoms and which is unsubstituted L is 
subst.tuted by at least one of substituen t s a " 
and, and 2 is as defined abovej ; 



or 



and „* cogether represenc a group o£ £ormuia ^ 
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[in which R represents a hydrogen atom, an alkyl 
group having from 1 to 6 carbon atoms, a hydroxy - 
alkyl group having from 1 to 6 carbon atoms, a 
hydroxyl group, a carboxyl group, a protected 
carboxyl group, a sulfonamide group, a protected 
sulfonamide group, or a group of formula 
-(0) p -B 4 -T 5 in which T 5 , B 4 and b are as 
defined above; R 15 and R 16 are the same or 
different, and each represents a hydrogen atom, an 
alkyl group having from 1 to 6 carbon atoms or an 
aryl group; Z is a methylene group, a group of 
formula >NH or a group of formula >N- , and W is 
a methylene group, a sulfur atom or a group of 
formula >S-(0) g/ where q is 0, 1 or 2, 
preferably 1 or 2, provided that at least one of W 
and Z is a methylene group] ; 

represents a hydrogen atom .or an amino protecting 
group ; 

and 

said substituents a are hydroxyl groups, aryl groups, 
aralkyl groups and substituted aralkyl groups; 

and pharmaceutically acceptable salts and esters thereof. 
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In a preferred embodiment, there is provided a 
compound of formula (I) : 




R3 



wherein: 

Z represents a methylene group, a methine group, a group 
of formula >NH or a group of formula =N- , and W 
represents a methylene group, a methine group, a sulfur 
atom or a group of formula >S-(0) v , where v is 1 
or 2, provided that Z does not represent a group of 
formula >NH when W represents a group of formula 
>S-<0) v ; 

each represents a single bond or a double bond, 

provided that when W represents a sulfur atom or a group 
of formula >S-(0) V , then the bond between W 

and Z represents a single bond; 

at least one of Y 1 , Y 2 , Y 3 and Y 4 represents a 
carboxyl group, a protected carboxyl group, a 
sulfonamide group, a protected sulfonamide group or a 
group of formula - (A) -B 1 -T 1 , 

wherein A represents an oxygen atom or a sulfur atom, 
1 

T represents a carboxyl group, a thiocarboxy 
group, a di thiocarboxy group, a protected carboxyl 
group, a protected thiocarboxy group, a protected 
di thiocarboxy group, a sulfonamide group, a 
protected sulfonamide group or a tetrazolyl group, 
B 1 represents a direct bond, an alkylene group 
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which has from 1 to 4 carbon atoms, or an alkylene 
group which has from 1 to 4 carbon atoms and which 
is 

substituted by at least one substituent selected 
from substituents a, defined below, and 
B is 0 or 1; 

12 3 4 
any members of the group Y , Y , Y and Y which 

are not as defined above may be the same or different 

and each represents a hydrogen atom, a halogen atom, a 

nitro group, a hydroxyl group, a thiol group, an amino 

group, an alkyl group having from 1 to 6 carbon atoms, 

an alkyl group having from 1 to 6 carbon atoms and which 

is substituted with a keto group or at least one 

substituent y defined below, an alkoxy group having 

from 1 to 6 carbon atoms, an alkyl thio group having from 

1 to 6 carbon atoms, an alkylsulf inyl group having from 

1 to 6 carbon atoms, an alkylsulf onyl group having from 

1 to 6 carbon atoms, an aryl group, an aralkyloxy group, 

an aralkylthio group, 

and 

Y 1 , together with Y 2 , may represent a lactone group 
or a keto group; 

l 2 

one of R and R represents a hydrogen atom, an 
alkyl group having from 1 to 6 carbon atoms, an alkanoyl 
group having from 1 to 6 carbon atoms, an aryl group, an 
arylcarbonyl group having from 7 to 15 carbon atoms, an 
aralkyl group, a carboxyl group, a protected carboxyl 
group, a sulfonamide group, a protected sulfonamide 

group, or a group of formula - (0) -B 2 -T 2 , 

2 " 
wherein T represents a carboxyl group, a 

protected carboxyl group, a sulfonamide group, a 

protected sulfonamide group or a tetrazolyl group, 

B represents an alkylene group which has from l 
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to 6 carbon atoms or an alkylene group which has 
from l 

to 6 carbon acorns and which has one or more substituents 
selected from amino groups, protected amino groups 
hydroxyl groups and protected hydroxyl groups, and' 
a is 0 or 1; 

Che other of R 1 and R 2 representing a hydrogen atom 

an alkyl group having from 1 to 6 carbon atoms, an aryl 

group or an aralkyl group, 

or 

1 2 

R and R together represent a group of formula 
(lb'): 



RIO 



R12 



-Rll (lb') 



[in which R 10 , R 11 and R 12 are the same or 
different and each represents a hydrogen atom, a 
hydroxy group, a halogen atom, a haloalkyl group, an 
alkyl group having from l -to 6 carbon atoms, an 
alkyl group having from 1 to 6 carbon atoms and 
having at least one substituent Y defined below, 
an alkoxy group having from l to 6 carbon atoms,' an 
alkyl thio group having from 1 to 6 carbon atoms, an 
alkylsulfinyl group having from l to 6 carbon atoms 
or an alkylsulf onyl group having from l to 6 carbon 
atoms] ; 



R 3 represents a hydrogen atom or an amino protect! 
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group ; 

said aryl groups being carbocyclic aromatic groups 
having from 6 to 14 carbon atoms, which may be 
unsubstituted or substituted with at least one 
substituent selected from substituents p defined below; 

the alkyl parts of said aralkyl groups having from 1 to 
3 carbon atoms, the aryl part being as defined above; 

substituents a 

hydroxy 1 groups, alkyl groups having from l to 6 carbon 
atoms, alkoxy groups having from 1 to 6 carbon atoms, 
alkylthio groups having from 1 to 6 carbon atoms, aryl 
groups, as defined above and aralkyl groups as defined 
above ; 

svfrgtityentg p 

halogen atoms, nitro groups, hydroxyl groups, amino 
groups, protected amino groups, alkyl groups having from 
1 to 6 carbon atoms, alkoxycarbonyl groups having from 2 
to 7 carbon atoms, carboxyl groups, carboxamide groups 
and aralkoxy groups wherein the aralkyl part is as 
defined above; 

substituents y 

hydroxyl groups, halogen atoms and aryl groups as 
defined above; 

and pharmaceutically acceptable salts and esters thereof. 

Other aims, objects, aspects and embodiments of the 
present invention will become clear as the description 
progresses . 
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the T T COmP ° Und9 ° f the invention, we prefer that 
the bonds represented bv 

° ay ^ are preferably double bonds. 

Preferably, at least one of Y 1 , y 2 y 3 
or, preferably, a group of formula - (Alp-B 1 -! 1 ! 

e Xi sts Preferably rePrMen " «"« *ere it 

thioiL^^ Tir^r v arboxyi — * 

r a^oup, a dithxocarboxy group or a , , 

3 roup. preferably a carbo*yl group L a^L^rouP. 

carbon atoms or an aiirvi^» 
has from 1 to 4 C3 rhn. . alkylene group which 

a V ea« one -^^2^^ £~ * 
alkylene group to have ! or 2 carbon atoL. 

We prefer p to be 0. 

Where any members of the group Y 1 y 2 v 3 a „ 
V 4 are not defined above, then we prefer chem t o fe 
the same or different *H t-h v. preter them c ° be 

atom, a hydroxy grot ^"—^ a hydrogen 

yx y rou P* a thiol group, an aiwri ~ 

1 to . T ' " ^""-Vl 9roup having £rom 

III, Carb ° n aC ° mS ' ^ 3 rou P, an aral^XthTo 
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1 2 

Y , together with Y , optionally representing a keto 
group. Particularly preferably, the others of the group 
Y 1 , Y 2 , Y 3 and Y 4 are the same or different with 
each representing a hydrogen atom, an alkyl group having 
from 1 to 6 carbon atoms, an alkoxy group having from 1 
to 6 carbon atoms or an alkyl thio group having from 1 to 
6 carbon atoms. 

1 2 

One of R and R preferably represents a 
hydrogen atom, an alkyl group having from 1 to 6 carbon 
atoms or an aryl group, particularly preferably a 
hydrogen atom or an alkyl group having from 1 to 4 
carbon atoms. 

l 2 

The other of R and R preferably represents a 
hydrogen atom, an alkyl group having from 1 to 6 carbon 
atoms or an aryl group, particularly preferably a 
hydrogen atom or an alkyl group having from 1 to 4 
carbon atoms. 

l 2 

We particularly prefer that R and R together 
represent a group of formula (la) . We also prefer that 
R 10 , R 11 and R 12 are the same or different and 
each represents a hydrogen atom, a halogen atom, an 
alkyl group having from 1 to G carbon atoms, an alkoxy 
group having from 1 to 6 carbon atoms or an alkyl thio 
group having from 1 to 6 carbon atoms. 

R 3 preferably represents an aralkyl group, 
particularly a benzyl or phenethyl group, or a benzyl or 
phenethyl group substituted with at least one 
substituent selected from the group consisting of 
halogen atoms and nitro groups. we especially prefer 
that R 3 represents an unsubstituted benzyl group. 

In the compounds of the present invention, we prefer 
that any aryl groups are selected from carbocyclic 
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aromatic groups having from 6 to 10 carbon atoms and 
carbocyclic aromatic groups having from 6 to 10 carbon 
atoms and which have at least one substituent selected 
from substituents p, above. 

In the compounds of the. present invention, we prefer 
that any aralkyl groups are unsubstituted or substituted 
with at least one substituent selected from the group 
consisting of halogen atoms and nitro groups. 

In the compounds which follow, it will be 
appreciated that, as in the compounds above, any 
preferred restrictions on substituent groups are 
generally applicable to any compounds of the present 
invention. 



Preferred compounds have the formula 



(I) 




wherein W is -S-, -c^^ or is a group of Formula 
>S-(0) v where v is 1 or 2; 

Z is -C . >N- or =N- ; 

the dotted lines individually indicate that the bond to 
which they are adjacent is a single or a double bond; 

Y 1 represents a hydrogen atom, a thiol group, a 
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hydroxy group, a cyano group, an acetyl group, an alkyl 
group having from 1 to 6 carbon atoms, a perhaloalkyl 
group having 1 or 2 carbon atoms, an alkyl thio group 
having from 1 to 6 carbon atoms, an alkyl group having 1 
or 2 substituents selected from substituents g below, an 
aralkyl group or an aralkyl group substituted with one 
or more substituents selected from substituents f below; 

2 3 

Y and Y are the same or different, and each 
represents a hydrogen atom, an alkyl group having from l 
to 6 carbon atoms, a carboxyl group, an alkyl carbonyl 
group having from 1 to 6 carbon atoms, a hydroxyl group, 
an alkoxy group having from 1 to 6 carbon atoms, an 
alkoxy group substituted with one or more substituents 
selected from substituents g below, a cyano group, a 
carbamoyl group, a group of Formula -CONR 30 R 31 , 
wherein R 30 and R 31 are as defined below, an 
alkylthio group having from 1 to 6 carbon atoms, an 
alykthio group substituted with one or more substituents 
selected from substituents f below or an alkyl group 
substituted with one or more substituents selected from 
substituents h below; 

4 

Y represents a hydrogen atom, an alkyl group having 
from l to 6 carbon atoms, an alkoxy group having from 1 
to 6 carbon atoms, an aryloxy group, an alkylthio group 
having from 1 to 6 carbon atoms, a hydroxyl group, a 
thiol group, a methylsulf onyl group, a methylsulf inyl or 
an arylthio group; 

R 3 represents an alkyl carbonyl group having from l to 
6 carbon atoms, a hydrogen atom, a methylsulf onyl group, 
an alkyl group having from 1 to 6 carbon atoms, a 
benzoyl group, a benzoyl group substituted with one or 
more substituents selected from substituents f below, an 
aryl group, an aryl group substitued with one or more 
substituents selected from substituents f below, an 
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alkyl group having from l to 6 carbon atoms and 
substituted with one or more substituents selected from 
substituents h below, an aralkyl group wherein the alkyl 
part has from 1 to 6 carbon atoms or an aralkyl group 
wherein the alkyl group has from 1 to 6 carbon atoms and 
the aryl part is substituted with one or more 
substituents selected from substitents f below; 

o i 

R and R are the same or different, and each 
represents a hydrogen atom or an alkyl group having from 
1 to 6 carbon atoms, 

or 

1 2 

together, R and R form a phenyl group fused at the 

t 2 1 

bond joining R and R , said phenyl group optionally 

being substituted with one or more of substituents f 

below, one of the ring carbon atoms optionally being 

replaced by a nitrogen atom; 

said aryl groups and aryl parts of said aralkyl 
groups being carbocyclic aromatic groups having from 6 
to 14 carbon atoms, which may be unsubstituted or 
substituted with at least one substituent selected from 
substituents f defined below; 

substituents f 

aryloxy groups, nitro groups, halogen atoms, carbamoyl 
groups, hydroxy groups, alkoxy groups having l to 6 
carbon atoms, tetrazolyl groups, carboxyl groups and 
aryl groups ; 

substituents cr 

aryl groups, carboxyl groups, cyano groups, hydroxy 
groups, halogen atoms, thiol groups, amino groups and 
mono- or di- alkyl amino groups wherein said alkyl 
groups each have from 1 to 6 carbon atoms, groups of 
formula CONR 30 R 31 wherein R 30 and R 31 each 
represents an alkyl group having from 1 to 6 carbon 
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atoms or, together with the nitrogen to which they are 
joined form a cyclic or heterocyclic group, or a group 
of formula CSNR 30 R 31 where R 30 and R 31 are as 
defined above; 



substituents h 

tetrazolyl groups, carboxyl groups, phenyl groups, 
phenyl substituted with one or more substituents 
selected from substituents f above, carbamoyl groups, 
sulfonamide groups, protected sulfonamide groups, 
carbonylulfonamide groups, hydroxyl groups, allcoxy 
groups having 1 to 6 carbon atoms, thiol groups, 
alkylthio groups having from 1 to 6 carbon atoms, aryl 
groups, heterocyclic groups, carbonyl groups, 
thiocarbonyl groups, groups of Formula CONR 30 R 31 
wherein R 30 and R 31 each represents an alkyl group 
having from 1 to S carbon atoms or, together with the 
nitrogen to which they are joined form a cyclic or 
heterocyclic group, or a group of Formula CSNR 30 R 31 
where R 30 and R 31 are as defined above; 

PROVIDED THAT not all of Y 1 , Y 2 , Y 3 , Y 4 and R 3 

are hydrogen atoms and, when the dotted lines represent 

single bonds, then any of Y 1 , Y 2 , Y 3 and Y 4 may 

also represent a keto group and/or any of Y 1 , Y 2 , 

3 4 1 

Y and Y may also represent two such groups Y , 

Y 2 , Y 3 and Y 4 



and pharmaceutical^ acceptable salts and esters thereof, 

In the above formula, it will be appreciated that 
the substituents Y 1 , Y 2 , Y 3 and Y 4 have been 
allocated particular positions, which are preferred 
positions . 



Another class of compounds of the present invention 
are those compounds of formula (II) : 
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wherein : 



Y represents a hydrogen atom, a halogen atom, a 
nitro group, a hydroxyl group, an amino group, an alkyl 
group having from 1 to 6 carbon atoms, an aryl group, a 
substituted aryl group, an aralkyl group, a substituted 
aralkyl group, or, when both R 1 ' and R 2 ' are 
hydrogen atoms, a group of formula -B-T, wherein T 
represents a carboxyl group, a sulfonamide group, a 
protected sulfonamide group or a tetrazolyl group and B 
represents an alkylene group having from 1 to 4 carbon 
atoms and being optionally substituted by a phenyl or 
benzyl group, said phenyl or benzyl group being 
optionally substituted by one or more substituents 
selected from halogen atoms, nitro groups, hydroxyl 
groups, amino groups and methyl groups; 

R represents a hydrogen atom or a group of formula 
-B'-T', wherein T' represents a carboxyl group, a 
sulfonamide group, a protected sulfonamide group, or a 
tetrazolyl group and B' represents an alkylene group 
having from 1 to 4 carbon atoms and being optionally 
substituted by an amino group; 
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R represents a hydrogen atom; 



or 



1 ' 2 ' 

R and R together represent a group of formula 
(la) : 




R9 R8 



da) 



4 4 9 

[in which R and R are the same or different 
and each represents a hydrogen atom or an alkyl 
group having from 1 to 6 carbon atoms? 

R and R are the same or different and each 
represents a hydrogen atom or a group of formula 
-<CH 2 ) n -T" in which T" represents a carboxyl 
group, a sulfonamide group, a protected sulfonamide 
group, or a tetrazolyl group and n=0, 1 or 2 ; 

R 6 represents a hydrogen atom or a hydroxy 1 group; 



R represents a hydrogen atom or a group of 
formula -(CH 0 ) -T"' in which T M ' represents a 
carboxyl group, a sulfonamide group, a protected 
sulfonamide group, or a tetrazolyl group and m=0, l 
or 2 ; 



R represents a hydrogen atom or, together with 
R 6 , represents a lactone group; 



WO 96/03377 2 2 PCT/JP95/01494 

9 

R represents a hydrogen atom, a keto group or a 
methyl thio group] ; 



or 

R 1 and R 2 ' together represent a group of formula 
(Ib M ) : 




[in which R 10 ' represents a hydrogen atom or an 
alkyl group having from 1 to 6 carbon atoms; 

11 ' 

R ~ represents a hydrogen atom or a group of 
formula -(CH 2 ) n -T»- in which T" " represents a 
carboxyl 

group, a sulfonamide group, a protected sulfonamide 
group, or a tetrazolyl group and n is as defined 
above ; 

12 ' 

R - represents a hydrogen atom, a hydroxyl group, 
a carboxyl group, a sulfonamide group, a protected 
sulfonamide group, or a group of formula -(0) -b»-t»'" 

in which T represents a carboxyl group, a Sulfonamide 

group, a protected sulfonamide group, or a tetrazolyl 
group, p=o or l and B- represents an alkylene group 
having from 1 to 4 carbon atoms and being optionally 
substituted by a hydroxyl group, a phenyl group or a 
benzyl group, said phenyl or benzyl group being 
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optionally substituted by one or more substituents 
selected from halogen atoms, nitro groups, hydroxyl 
groups, amino groups and methyl groups; 

R 13 represents a hydrogen atom, an alkyl group 
having from 1 to 6 carbon atoms, or a methylthio 
group] ; 

and 

R 3 represents a hydrogen atom or an alkyl group having 
from 1 to 6 carbon atoms substituted with a keto group 
and/ or a phenyl group, said phenyl group being 
optionally substituted with one or more substituents 
selected from halogen atoms, nitro groups, hydroxyl 
groups, amino groups and methyl groups; 

and pharmaceutically acceptable salts and esters thereof. 

Another class of compounds of the present invention 
are those compounds of formula (II) : 




wherein: 

one of R 1 ' and R 2 ' represents a hydrogen atom, an 
alkyl group having from 1 to 6 carbon atoms, an aryl 
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group, a substituted aryl group, an aralkyl group, a 
substituted aralkyl group, an oxazolyl group, a 
substituted oxazolyl group which is substituted by at 
least one of substituents ?, defined below, a group of 
formula -(A> p -B 5 -C00H, where A represents an oxygen 
atom or a sulfur atom, p is 0 or l, B 5 represents an 
alkylene group which has from l to 6 carbon atoms and 
which is unsubstituted or is substituted by at least one 
substxtuent selected from amino groups, protected amino 
groups, hydroxyl groups, protected hydroxyl groups 
oxazolyl groups and substituted oxazolyl groups; 

and the other of R 1 ' and R 2 ' represents a hydrogen 
atom, an alkyl group having from l to 6 carbon atoms, an 
aryl group, a substituted aryl group, an aralkyl group 
or a substituted aralkyl group; 



or 



R 1 ' and R 2 ' together represent a group of formula 
(Id), (ie) or (Ic) : 

RIO' 






-Rll 



R9 R8 

(W) 



R12 




(Ie) 



(Ic) 



R and R 10 are the same or different and each 
represents a hydroxy group, a haloalkyl group having 
from l to 6 carbon atoms, a hydroxyalkyl group having 
from l to 6 carbon atoms, a carboxyl group, a protected 
carboxyl group, a sulfonamide group, a protected 
sulfonamide group, or a group of formula 
- (0) p -B 6 -T 6 , 
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where. B 6 represents an alkylene group which has 
from 1 to 4 carbon atoms and which is unsubstituted 
or is substituted by at least one of substituents 
Y , defined below, T 6 represents a carboxyl 
group, a protected carboxyl group, a sulfonamide 
group, a protected sulfonamide group, or a 
tetrazolyl group, and e is as defined above; 

R 15 and R 12 ' are the same or different and each 
represents a hydrogen atom, an alkyl group having from 1 
to 6 carbon atoms, a haloalkyl group having from 1 to 6 
carbon atoms, or an aryl group; 

Z represents a methylene group, a group of formula >NH 
or a group of formula >N- ; 

W represents a methylene group, a sulfur atom or a group 
of formula >S-(0) , wherein q is as defined above; 

provided that at least one of W and Z is a methylene 
group ; 

R 11 ' represents a hydrogen atom, a haloalkyl group 
having from 1 to 6 carbon atoms, or an alkyl thio group 
having from 1 to 6 carbon atoms; 

R 6 represents a hydroxy group; 

R 7 represents a carboxyl group, a protected carboxyl 
group, a sulfonamide group, a protected sulfonamide 
group, or a group of formula -B -T , 

where B 7 represents an alkylene group which has 
from 1 to 4 carbon atoms and which is unsubstituted 
or is substituted by at least one of substituents 
Y , defined below, 'and T 7 represents a carboxyl 
group, a protected carboxyl group, a sulfonamide 
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group, a protected sulfonamide group, or a 
tetrazolyl group; 

9 

R represents a hydrogen atom or an alkylthio group 
having from 1 to 6 carbon atoms; 

or 

7 3 

R^ and R together represent a lactone group, when 
R represents an alkylthio group having from 1 to € 
carbon atoms; 

or 

9 8 

R and R together represent a oxo group; 
3 

R represents a hydrogen atom or an amino- protecting 
group ; 

3 ' 

Y represents a hydrogen atom, a halogen atom, a 
carboxyl group, a protected carboxyl group, a 
sulfonamide group, a protected sulfonamide group, or a 
group of formula -B 8 -T 8 , 

where B 8 represents an alkylene group which has 
from 1 to 4 carbon atoms and which is unsubstituted 
or is substituted by at least one of substituents 

Q 

y, defined below, and T represents a carboxyl 
group, a protected carboxyl group, a sulfonamide 
group, a protected sulfonamide group, or a 
tetrazolyl group; 

said substituents p are selected from alkyl groups 
having from 1 to 6 carbon atoms, aralkyl groups, 
substituted aralkyl groups, carboxyl groups, nitro 
groups, halogen atoms and cyano groups; 
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said substituents y are selected from hydroxy groups, 
aralkyl groups, and substituted aralkyl groups ; 

and pharmaceutically acceptable salts and esters thereof. 

Another class of compounds of the present invention 
are those compounds of formula (I) : 




wherein: 

R 1 ' represents a hydrogen atom; 
R 2 ' represents a hydrogen atom; 

or 

R 1 ' and R 2 ' together represent a group of formula 
(If) : 




(If) 
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R 3 represents a hydrogen atom, an aralkyl group, an 
aralkyl group which is substituted by at least one of 
substituents c, defined below, or an aromatic acyl 
group; 

v l 

represents a hydrogen atom, a thiol group, an alkyl 
group having from 1 to 6 carbon atoms, a haloalkyl group 
having from 1 to 6 carbon atoms, a sulfonamide group, a 
protected sulfonamide group, or a group of formula 
-E-COOH; 

Y 2 represents a hydrogen atom, an alkyl group having 
from i to 6 carbon atoms, an alkyl thio group having from 
l to 6 carbon atoms, a haloalkyl group having from 1 to 
6 carbon atoms, a sulfonamide group, a protected 
sulfonamide group, or a group of formula -E-COOH or 
-E-Tet, where Tet represents a tetrazolyl group; 

Y 3 represents a haloalkyl group having from 1 to 6 
carbon atoms, a sulfonamide group, a protected 
sulfonamide group, a group of formula -E-COOH or -E-Tet, 
where Tet is as defined above; 

4 

Y represents a hydrogen atom, an alkyl group having 
from l to 6 carbon atoms, a haloalkyl group having from 
1 to 6 carbon atoms or a halogen atom; and 

E represents an alkylene group which has from 1 to 4 
carbon atoms and which is unsubstituted or is 
substituted by at least one of substituents Y , defined 
below, or an oxyalkylene group which has from 1 to 3 
carbon atoms and which is unsubstituted or is 
substituted by at least one of substituents Y , defined 
below; 



PROVIDED that 
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(1) when R 1 and R 2 both represent hydrogen atoms, 

12 3 

at least one of Y , Y and Y represents a group 
of formula -E-C00H and R 3 does not represent a 
hydrogen atom; 

1 9 2 1 

(2) when R and R together represent a group of 
formula (If ) , Y represents a carboxy group and R 
represents a hydrogen atom, Y 1 , Y 2 and Y 4 do not 
all represent hydrogen atoms; 

1 * 2 ' 

(3) when R and R together represent a group of 
formula (If ) , Y 3 represents a carboxy group, Y 2 
represents a hydrogen atom, and one of Y 1 and Y 4 
represents a carboxy group, R 3 does not represent a 
hydrogen atom; 

1 9 2 9 

(4) when R and R together represent a group of 
formula (If ) , Y 3 represents a carboxy group, and at 
least one of Y 1 , Y 2 and Y 4 represents an alkyl 
group, R 3 does not represent a hydrogen atom; 

1 ' 2 ' 

(5) when R and R together represent a group of 

3 4 
formula (If ) , Y represents a carboxy group and Y 

represents a halogen atom, Y and Y do not both 

represent hydrogen atoms; 

said substituents y are selected from alkyl groups 
having from 1 to 6 carbon atoms, aralkyl groups, and 
aralkyl groups substituted by at least one of 
substituents c , defined below; 

said substituents e are selected from halogen atoms 
and nitro groups. 

A most preferred class of compounds of the present 
invention are those compounds of formula (III) : 
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wherein: 

the dotted circle indicates that the ring in which it is 
present is fully unsaturated; 

-20 

represents a benzyl group optionally substituted 
with one or more substituents selected from halogen 
atoms, amino groups, nitro groups and hydroxy groups; 



,21 



R 22 



R 23 
and 



represents a group of formula -Q-Alk-COOH wherein 
Q represents an oxygen atom or a direct bond and Alk 
represents a lower alkylene group, Alk optionally 
being substituted with a benzyl group optionally 
further substituted with one or more substituents 
selected from halogen atoms, amino groups, nitro 
groups and hydroxy groups; 

represents a hydrogen atom; 

represents a hydrogen atom or a lower alkyl group; 



r=0 or 1; 
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OR 

the dotted circle indicates that the core triple ring 
structure is a 1 , 2 , 3 , 4 - tetrahydrocarbazole ; 

20 21 23 
R , R and R all represent hydrogen atoms and 

22 

R represents a lower alkyl group substituted with a 
carboxyl group; 

and r-1. 

In the compounds of formula (III) , when the dotted 
circle indicates that the core triple ring structure is 
a 1,2 , 3 , 4 -tetrahydrocarbazole, then we also prefer those 
compounds wherein r«=0 for use in the therapeutic 
indications of the present invention. 

2 0 

In the compounds of formula (III) , when R 
represents a substituted benzyl group, or AlJc is 
substituted with a substituted benzyl group, then the 
preferred substituents on said benzyl group are halogen 
atoms, particularly preferably chlorine, fluorine and 
bromine atoms, or nitro groups, the preferred number of 
substituents being 0 or 1. 

In the compounds of formula (III) , Alk is preferably 
a methylene, ethylene or propylene group, particulrly 
preferably an ethylene group, and Z is preferably a 
carbon- carbon single bond. 

23 

In the compounds of formula (III) , R preferably 
represents a hydrogen atom or a methyl group, preferably 
a hydrogen atom. 

The present invention also provides the above 
classes of compounds for use in the treatment of 
dementia. 
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The present invention also provides the above 
classes of compounds for use in the treatment of 
Alzheimer's disease and delirium and as sedatives for 
the central nervous system. 

The present invention still further provides the 
above classes of compounds for use in the manufacture of 
a medicament for the treatment of Alzheimer's disease. 

The invention also embraces those compounds among 
those described above which are novel. 

In the compounds of the present invention, where 
' Y 2 , Y 3 , A Y, R 3 , R 12 , Bf B . f 
substituent c or substituent p represents a halogen 
atom, this may be a fluorine, chlorine, bromine or 
iodine atom and is preferably a fluorine or chlorine 
atom. 

. ^f" f> Y 3 , Y 4 , Y, R 1 , R 2 R 3, 

R 4 , R , R , R 11 . R 12 , r", R ", r » 
substituent p or substituent Y represents an alkyl ' 
group having from 1 to 6 carbon atoms, this may be a 
straight or branched chain group having from l to 6, 
preferably from 1 to 4, carbon atoms, and examples 
include the methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec -butyl, t- butyl, pentyl, isopentyl, 
neopentyl, 2 -methylbutyl , 1-ethylpropyl, 4-methylpentyl , 
3-methylpentyl, 2 -methylpentyl , l-methylpentyl , 
3,3-dimethylbutyl, 2 , 2 -dimethylbutyl , i , 1-dimethylbutyl , 
1,2-dimethylbutyl, 1 , 3 -dimethylbutyl , 2 , 3 -dimethylbutyl , 
2-ethylbutyl, hexyl and isohexyl groups. Of these, we 
prefer those alkyl groups having from 1 to 4 carbon 
atoms, preferably the methyl, ethyl, propyl, isopropyl, 
butyl and isobutyl groups, and most preferably the 
methyl group. 
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^ Where^Y 1 , Y 2 , Y 3 , y\ y, r 9 , R 10 , R " ( 
R or R represents an alkylthio group having from 
1 to 6 carbon atoms, this may be a straight or branched 
chain group having from 1 to 6, preferably from 1 to 4 , 
carbon atoms, and examples include the methylthio, 
ethylthio, propylthio, isopropylthio, butyl thio, 
isobutylthio, sec-butylthio, t-butylthio, pentylthio, 
isopentylthio, neopentylthio, 2-methylbutylthio, 

1- ethylpropylthio, 4 -methylpentylthio, 3 -methylpentyl - 
thio, 2 -methylpentylthio, 1 -methylpentylthio, 

3 , 3 - dimethylbutylthio, 2,2 - dime thy lbutyl thio, 
1, l-dimethylbutylthio, 1,2 -dimethylbutylthio, 
1,3-dimethylbutylthio, 2, 3 -dimethylbutylthio,' 

2- ethylbutylthio, hexylthio and isohexylthio' groups . Of 
these,, we prefer those alkylthio groups having from ± to 

4 carbon atoms, preferably the methylthio, ethylthio, 
propylthio, isopropylthio, butyl thio and isobutylthio 
groups, and most preferably the methylthio group. 

Where Y 1 , Y 2 , Y 3 , Y 4 , T, T 1 , T 2 , T 3 
T 4 , T 5 , T 6 , T 7 , T 8 , R \ jP, R 10 # r 11 
B 12 _13 _14 

K ' R > R represents a protected carboxy 

group, there is no particular restriction on the nature 

of the carboxy- protecting group used, and any 

carboxy- protecting group known in the art may equally be 

used in this reaction. Non- limiting examples of such 

groups include : 

alkyl groups having from 1 to 25 carbon atoms, more 
preferably from l to 6 carbon atoms, such as the 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl , 
sec -butyl, t- butyl, pentyl, isopentyl, neopentyl , 

2- methylbutyl, 1- ethylpropyl , 4 -methylpentyl , 

3- methylpentyl, 2 -methylpentyl , l -methylpentyl , 
3,3-dimethylbutyl, 2 , 2-dimethylbutyl , 1 , 1-dimetbyl- 
butyl, 1,2 -dime thy lbutyl, 1 , 3 -dime thy lbutyl , 
2,3-dimethylbutyl, 2 -ethylbucyl , hexyl , isohexyl, 
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heptyl, octyl. nonyl, decyl, dodecyl , tridecyl 
pentadecyl, octadecyl, nonadecyl, icosyl, henicosyl 
docosyl, tricosyl, tetracosyl and pentacosyl groups' 
but most preferably the methyl, ethyl and t -butyl 
groups ; 

cycloalkyl groups having from 3 to 7 carbon atoms, 
for example the cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl and cycloheptyl groups; 

aralkyl groups, in which the alkyl part has from l 
to 3 carbon atoms and the aryl part is a carbocyclic 
aromatic group having from S to 14 carbon atoms, 
which may be substituted or unsubstituted and if 
substituted, has at least one of substituents ' p 
defined and exemplified above, although the 
unsubstituted groups are preferred; examples of such 
aralkyl groups include the benzyl, phenethyl, 
1-phenylethyl, 3-phenylpropyl, 2-phenylpropyl, 
1-naphthylmethyl, 2 -naphthylmethyl, 2- (1-naphthyl) - 
ethyl, 2- (2-naphthyl)ethyl, benzhydryl (i.e. 
diphenylmethyl) , triphenylmethyl, bis ( S -nitro- 
phenyl) methyl, 9-anthrylmethyl , 2,4, 6- trimethyl- 
benzyl, 4-bromobenzyl, 2-nitrobenzyl, 4 -nitrobenzyl 
3-nitrobenzyl, 4-methoxybenzyl and piperonyl groups; 

alkenyl groups having from 2 to 6 carbon atoms, such 
as the the vinyl, allyl. 2-methylallyl, 1-propenyl 
xsopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 
l-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 

1- hexenyl, 2-hexenyl ( 3-hexenyl, 4-hexenyl and 
5-hexenyl groups, of which the vinyl, allyl, 

2- methylallyl, 1-propenyl, isopropenyl and tmtenyl 
groups are preferred, the allyl and 2 -methylaiiyi 
groups being most preferred; 



haloalkyl groups having from 1 to 6, preferably f 



rom 
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1 to 4, carbon atoms, in which the alkyl part is as 
defined and exemplified in relation to the alkyl 
groups above, and the halogen atom is chlorine, 
fluorine, bromine or iodine, such as the 
2,2,2-trichloroethyl, 2-haloethyl (e.g. 2-chloro- 
ethyl, 2-fluoroethyl, 2-bromoethyl or 2-iodoethyl) , 
2,2-dibromoethyl and 2 , 2 , 2- tribromoethyl groups; 

substituted silylalkyl groups, in which the alkyl 
part is as defined and exemplified above, and the 
silyl group has up to 3 substituents selected from 
alkyl groups having from 1 to 6 carbon atoms and 
phenyl groups which are unsubstituted or have at 
least one substituent selected from substituents p 
defined and exemplified above, for example a 
2- trimethylsilylethyl group; 

phenyl groups, in which the phenyl group is 
unsubstituted or substituted, preferably with at 
least one alkyl group having from 1 to 4 carbon 
atoms or acylamino group, for example the phenyl, 
tolyl and benzamidophenyl groups; 

phenacyl groups, which may be unsubstituted or have 
at least one of substituents p defined and 
exemplified above, for example the phenacyl group 
itself or the E-bromophenacyl group; 

cyclic and acyclic terpenyl groups, for example the 
geranyl, neryl, linalyl, phytyl, menthyl (especially 
m- and e~ menthyl), thujyl, caryl , pinanyl , bornyl, 
norcaryl, norpinanyl, norbornyl, menthenyl , 
camphenyl and norbornenyl groups; 

alkoxymethyl groups, in which the alkoxy part has 
from l to 6, preferably from 1 to 4, carbon atoms 
and may itself be substituted by a single 
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unaubstituted alkoxy group, such as the methoxy- 
methyl, ethoxyinethyl , propoxymethyl , isopropoxy- 
methyl, butoxymethyl and methoxyethoxymethyl groups; 

aliphatic acyloxyalkyl groups, in which the acyl 
group is preferably an alkanoyl group and is more 
preferably an alkanoyl group having from 2 to 6 
carbon atoms, and the alkyl part has from 1 to 6, 
and preferably from 1 to 4, carbon atoms such as the 
acetoxymethyl, propionyloxymethyl, butyryloxymethyl , 
isobutyryloxymethyl , pivaloyloxymethyl , 1 -pivaloyl - 
oxyethyl, l-acetoxyethyl, 1-isobutyryloxyethyl, 

1- pivaloyloxypropyl , 2 -methyl-i-pivaloyloxypropyl , 

2- pivaloyloxypropyl, 1-isobutyryloxyethyl, 

1- isobutyryloxypropyl, 1-acetoxypropyl, 1-acetoxy- 

2- methylpropyl, 1-propionyloxyethyl, l-propionyl- 
oxypropyl, 2 - acetoxypropyl and 1-butyryloxyethyl 
groups ; 



cycloalkyl- substituted aliphatic acyloxyalkyl 
groups, in which the acyl group is preferably an 
alkanoyl group and is more preferably an alkanoyl 
group having from 2 to 6 carbon atoms, the 
cycloalkyl substituent has from 3 to 7 carbon atoms, 
and the alkyl part has from 1 to 6, preferably from' 
1 to 4, carbon atoms, such as the (cyclohexyl- 
acetoxy ) methyl , l - { cyclohexylacetoxy ) ethyl , 
1- (cyclohexylacetoxy) propyl, 2 -methyl -l- (cyclohexyl- 
acetoxy) propyl , (cyclopentylacetoxy ) methyl , 
1- (cyclopentylacetoxy) ethyl, l- (cyclopentylacetoxy) - 
propyl and 2 -methyl- l- (cyclopentylacetoxy) propyl , 
groups ; 



alkoxycarbonyloxyalkyl groups, especially 
1- (alkoxycarbonyloxy) ethyl groups, in which the 
alkoxy part has from l to 10, preferably from 1 to 
6, and more preferably from 1 to 4 , carbon atoms, 
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and the al)cyl part has from 1 to 6, preferably from 

1 to 4, carbon atoms, such as the 1-methoxycarbonyl - 
oxye thyl , 1 - ethoxycarbonyloxye thyl , 1 - propoxy - 
carbonyloxyethyl , 1- isopropoxycarbonyloxyethyl , 

1 -butoxycarbonyloxyethyl , 1 - isobutoxycarbonyl - 
oxyethyl , 1 - sec - butoxycarbonyloxyethyl , 1 - 1 - bu t oxy - 
carbonyloxyethyl, 1- (1-ethylpropoxycarbonyloxy) ethyl 
and 1- (1, 1-dipropylbutoxycarbonyloxy) ethyl groups , 
and other alkoxycarbonylalkyl groups, in which both 
the alkoxy and alkyl groups have from 1 to 6, 
preferably from 1 to 4, carbon atoms, such as the 

2 -methyl - 1- < isopropoxycarbonyloxy) propyl , 

2 - ( isopropoxycarbonyloxy) propyl , isopropoxycarbonyl - 
oxymethyl , t - but oxy carbonyloxyme thyl, methoxy- 
carbonyloxymethyl and ethoxycarbonyloxymethyl groups; 

cycloalkylcarbonyloxyalkyl and cycloalkyloxy- 
carbonyloxyalkyl groups, in which the cycloalkyl 
group has from 3 to 10, preferably from 3 to 7, 
carbon atoms, is mono- or poly- cyclic and is 
optionally substituted by at least one (and 
preferably only one) alkyl group having from 1 to 4 
carbon atoms (e.g. selected from those alkyl groups 
exemplif ied above) and the alkyl part has from 1 to 
6, more preferably from 1 to 4, carbon atoms (e.g. 
selected from those alkyl groups exemplified above) 
and is most preferably methyl, ethyl or propyl, for 
example the l-methylcyclohexylcarbonyloxymethyl , 
1 -methyl cyclohexyloxycarbonyloxymethyl, cyclopentyl- 
oxycarbonyl oxymethyl , cyclopentylcarbonyloxymethyl , 
1 - eye lohexyloxycarbonyl oxye thyl , l - cyclohexyl - 
carbonyloxyethyl f 1 - cyclopentyloxycarbonyloxye thyl , 
1 - cyclopentyl carbonyloxyethyl , 1 - cycloheptyloxy - 
carbonyloxyethyl , 1- cycloheptylcarbonyloxyethyl , 
1 -me thylcyclopentylcarbonyl oxymethyl , l-methylcyclo- 
pentyloxycarbonyloxymethyl, 2 -methyl -1- ( 1 -methyl - 
cyclohexylcarbonyloxy) propyl, 1- ( 1-methylcyclo- 
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hexylcarbonyloxy)pro Py i, 2- (1 -methyl cyclohexyl - 
carbonyloxy) propyl, (cyclohexylcarbonyloxy) propyl 
2 - ( cyclohexylcarbonyloxy) propyl , 2 -methyl - Z\ l- ' 
methylcyclopentylcarbonyloxy) propyl, x- (1 - methyl . 
cyclopentylcarbonyloxy) propyl, 2- (1-methylcyclo- 
pentylcarbonyloxy)propyl, i- (cyclopentylcarbonyl- 
oxy) propyl, 2- (cyclopentylcarbonyloxy) propyl 
1- (i-methylcyclopentylcarbonyloxy) ethyl 
1- <^n.ethylcyclopentyl=arbonyloxy)prop y ;, adamantyl- 
oxycarbonyloxymethyl, adamantylcarbonyloxymec^l 
1-adamantyloxycarbonyloxyethyl and l-adamantyl- ' 
carbonyloxyethyl groups; 

cycloalkylalkoxycarbonyloxyalJcyl groups in which the 
alfcoxy group has a single cycloaUcyl substituent 
the cycloalkyl substituent having from 3 to 10 
preferably from 3 to 7, carbon atoms and mono- 'or 
Poly- cyclic, for example the cyclo P ropyl me thoxy- 
carbonyloxymethyl , cyclobutylmethoxycarbonyloxy^ 
methyl, cyclopentylmethoxycarbonyloxymethyl 
cyclohexylmethoxycarbonyloxymethyl, i- (cyclopropyl- 
methoxycarbonyloxy) ethyl, l (cyclobutylmethoxy- 
carbonyloxy) ethyl , i- (cyclopentylmethoxycarbonyl - 
IZlll T ^ "^^^^-^^onyloxy) ethyl 



terpenylcarbonyloxyalicyl and terpenyloxycarbonyl - 
oxyalkyl groups, in which the terpenyl group is as 
exemplified above, and is preferably a cyclL 
terpenyl group, for example the 1- (menthyloxy- 
carbonyloxy ) ethyl , i - (menthylcarbonyloxy) ethyl 
menthyloxycarbonyloxymethyl , menthyl carbonyloxy - 
methyl , i - ( 3 -pinanyloxycarbonyloxy) ethyl 
1- (3-pinanylcarbonyloxy)ethyl, 3-pinanyloxycarbonyl- 
oxymethyl and 3 -pinanylcarbonyloxymethyl groups; 

5-alkyl or 5-phenyl (which may be substituted by at 
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least one of substituents p, defined and 
exemplified above] (2-oxo-l, 3 -dioxolen- 4 -yl) alkyl 
groups in which each alkyl group (which may be the 
same or different) has from l to 6, preferably from 

1 to 4, carbon atoms, for example the (5-methyl-2- 
oxo -1,3- dioxolen- 4 - yl ) methyl , { 5 - phenyl - 2 - oxo- 1,3- 
dioxolen- 4 - yl ) methyl , ( 5 - isopropyl - 2 - oxo -1,3- 
dioxolen- 4 - yl ) methyl , { 5 - 1 - butyl - 2 - oxo -1,3- dioxolen - 
4-yl)methyl and 1 - (5 -methyl -2-oxo- 1 , 3 -dioxolen- 4- 
yl) ethyl groups; and 

other groups, such as the phthalidyl, indanyl and 

2 - oxo -4,5,6,7 --t e trahydro -1,3- benz odioxolen - 4 - y 1 
groups . 

Where T, T 1 , T 2 , T 3 , T 4 , T 5 , T 6 , T 7 , 
T 8 , T' , T", T"', T"", T w/ " or Tet represents a 
tetrazolyl group, this is preferably a tetrazol-5-yl 
group . 

12 5 
Where R , B or B represents an oxazolyl 

group, this is preferably an oxazol-5-yl group, which 

may be substituted or unsubstituted. In the case of 

substituents on the carbon atom, these may be selected 

from alkyl groups having from l to 6 carbon atoms (such 

as those exemplif ied above) , and aralkyl and acyl groups 

(such as those exemplified below) , as well as nitro 

groups, halogen atoms and cyano groups. 

Where B 1 B 2 B 3 B 4 , B 5 B 6 B 7 B 8 , B , B' , B» or E 
represents an alkylene group, this may be a straight or 
branched chain alkylene group having from 1 to 3 or from 
1 to 4 carbon atoms. Examples of such groups include 
the methylene, ethylene, ethylidene, trimethylene , 
propylene, propyl idene, isopropyl idene , tetramethylene , 
butylidene, 1-methylethylene , 2 -methylethylene , 
1 -methyl trimethylene, 2 -methyl trimethylene , 3 -methyl - 
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trimethylene, pentamethylene and hexamethylene groups, 
of which the methylene and ethylene groups are preferred. 

Where E represents an oxyalkylene group, this may be 
a straight or branched chain oxyalkylene group having 
from 1 to 3 or from 1 to 4 carbon atoms. Examples of 
such groups include the oxymethylene, oxyethylene, 
oxytrimethylene, oxypropylene, oxytetramethylene, ' 
l-methyloxyethylene, 2 -methyl oxyethylene, l-methyl- 
oxytrimethylene, 2-methyloxytrimethylene and 3 -methyl - 
oxytrimethylene groups, of which the oxymethylene and 
oxyethylene groups are preferred. 

Where the alkylene group represented by B 2 or B 5 
is substituted by a protected amino group or where R 3 
or R represents an amino -protecting group, the 
protecting group used is not critical to the present 
invention, and any protecting group used in compounds of 
this type may equally be used here. Examples of 
suitable protecting groups include: acyl groups, such as 
the lower aliphatic carboxylic acyl, preferably alkanoyl 
and particularly alkanoyl groups having from l to 6 
carbon atoms; or aromatic carboxylic acyl groups, 
preferably arylcarbonyl groups in which the aryl 'moiety 
is as^defined and exemplified below in relation to R 1 , 
R ' R ' R » Y or substituent <x, for example: 
aliphatic lower acyl groups such as the formyl, acetyl, 
propionyl, butyryl, isobutyryl, valeryl, isovaleryl and 
pivaloyl groups; and aromatic acyl groups, such as the 
benzoyl, 4-acetoxybenzoyl, 4 -methoxybenzoyl , 
3-methoxybenzoyl, 2 -methoxybenzoyl, 4 -methylbenzoyl , 
3-fluorobenzoyl, 4 - f luorobenzoyl , 3 - chlorobenzoyl , 
4 - chlorobenzoyl , 3,4- dichl orobenzoyl , 
3, 4 -dif luorobenzoyl, 3 , 4 -dimethoxybenzoyl , 4-nitro- 
benzoyl, 4 -aminobenzoyl , 4 -acetamidobenzoyl and 
l-naphthoyl groups. Of these, we prefer the acetyl, 
benzoyl and isobutyryl groups. 
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The aromatic acyl groups represented by R in one 
embodiment of the present invention may also be as 
defined and exemplified above. 

Where R 1 , R 2 , R 12 , R 15 , Y or substituent a 
is an aryl group, this has from 6 to 14 carbon atoms, 
more preferably from 6 to 10, and most preferably 6 or 
10, carbon atoms, in one or more, preferably one, two or 
three, and more preferably one, carbocyclic ring, and 
examples of the unsubstituted groups include the phenyl, 
1 - naphthyl , 2 - naphthyl , indenyl , acenaphthenyl , anthryl 
and phenanthryl groups , preferably the phenyl or 
naphthyl (1- or 2- naphthyl) group, and more preferably 
the phenyl group. Such groups may be unsubstituted or 
they may have on the ring at least one substituent, 
preferably from 1 to 3 substituents , selected from the 
group consisting of substituents t|>, defined and 
exemplified below. Examples of such substituted groups 
include the phenyl, 2-methylphenyl, 3 -methylphenyl , 
4 -methylphenyl , 2 -methoxyphenyl , 3 -methoxyphenyl , 
4 -methoxyphenyl , 2 - ni trophenyl , 3 - nitrophenyl , 
4 - nitrophenyl , 2 - f luorophenyl , 3 - f luorophenyl , 
4-f luorophenyl , 2-chlorophenyl, 3- chlorophenyl. and 
4-chlorophenyl groups. However, the unsubstituted 
groups, especially the phenyl group, are preferred. 

Examples of substituents include: 

alkyl groups having from 1 to 4 carbon atoms, such 
as the methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl and t-butyl groups, of which the 
methyl, ethyl, propyl and isopropyl groups are 
preferred; 

alkoxy groups having from 1 to 4 carbon atoms, such 
as the methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
isobutoxy, sec-butoxy and t-butoxy groups, of which 
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the methoxy and ethoxy groups are preferred; and 

halogen atoms, such as the fluorine, chlorine, 
bromine and iodine atoms, of which the fluorine, 
chlorine and bromine atoms are preferred; and 

nitro groups. 

Where R 1 , R 2 , r 3 , Y, substituent a, 
substituent p or substituent Y is an aralkyl group, 
this may be an alkyl group having from 1 to 4 carbon 
atoms which is substituted by at least one, and 
preferably from 1 to 3, more preferably 1 or 2, and most 
preferably one, aryl group, which may be any of the aryl 
groups defined and exemplified above. Examples of the 
alkyl groups so substituted include the methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl and sec -butyl 
groups. Examples of preferred aralkyl groups include 
the benzyl, 1 - phenylethyl , 2-phenylethyl (- phenethyl) , 
l-phenylpropyl, 2 -phenylpropyl , 3 -phenylpropyl , 
4-phenylbutyl, 2 -methyl -2 -phenylethyl , l-methyl-2- 
phenyl ethyl , l - naphthylmethyl , 2 - naphthylmethyl , 
indenylmethyl , acenaphthenylmethyl , anthrylmethyl , 
phenanthrylmethyl , benzhydryl and trityl 
(= triphenylmethyl) groups, preferably the benzyl or 
naphthylmethyl (1- or 2- naphthylmethyl) group, and more 
preferably the benzyl group. Such groups may be 
unsubstituted or they may have on the ring at least one 
substituent, preferably l to 3 substituents , selected 
from the group consisting of substituents ({., defined 
and exemplified above. Examples of such substituted 
groups include the benzyl, 2 -methylbenzyl , 
3-methylbenzyl, 4 -methylbenzyl , 2 -methoxybenzyl , 
3-methoxybenzyl, 4 -methoxybenzyl , 2-nitrobenzyl, 
3-nitrobenzyl, 4 -nitrobenzyl , 2 - f luorobenzyl , 
3-fluorobenzyl, 4- f luorobenzyl , 2 - chlorobenzyl , 
3-chlorobenzyl and 4 - chlorobenzyl groups. However, the 
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unsubstituted groups, especially the benzyl group, are 
preferred. 

Where R 7 and R 8 or R 8 and R 6 represents a 
lactone group, this is a group containing -O-C(O)-, and 
optionally one or more methylene groups, i.e. 
- (CH 2 ) g -0-C(0) - (CH 2 ) t -, where fi and £ are the 
same or different and each is 0 or an integer from l to 
3, preferably 1 or 2, provided that (a + £) i s not 
greater than 5. 

Where R 10 P 11 p 12 B 13 — t,14 

wnere k , R , R , R or R represents 

a hydroxyalkyl group having from 1 to 6 carbon atoms, 

this may be a straight or branched chain group having 

from l to 6, preferably from 1 to 4, carbon atoms, and. 

examples include the hydroxymethyl , l- or 2- hydroxy - 

ethyl, 1-, 2- or 3- hydroxypropyl , 1- or 2- hydroxy - 

2- methylethyl, 1-, 2-, 3- or 4- hydroxybutyl , 1-, 2-, 

3- , 4- or 5- hydroxypentyl or 1- , 2-, 3-, 4-, 5- or 6- 
hydroxyhexyl groups. Of these, we prefer those hydroxy- 
alkyl groups having from 1 to 4 carbon atoms, preferably 
the hydroxymethyl, 2 - hydroxy e t hy 1 , 3 -hydroxypropyl and 

4 - hydroxybutyl groups, and most preferably the hydroxy- 
methyl group. 

Where Y 1 , Y 2 , Y 3 , Y 4 , R 10 , R 11 , r 12 , 
14 15 

R or R represents a haloalkyl group, this may be 
a straight or branched chain group having from 1 to 6, 
preferably from l to 4, carbon atoms, in which the alkyl 
part is as defined and exemplified in relation to the 
alkyl groups above, and the halogen atom is chlorine, 
fluorine, bromine or iodine, such as the trifluoro- 
methyl , trichloromethyl , tribromomethyl , triiodomethyl , 
difluoromethyl, dichloromethyl , dibromomethyl , diiodo- 
methyl, f luoromethyl , chloromethyl , bromomethyl, 
iodomethyl , 2,2,2- trichloroethyl , 2,2,2- trif luoroethyl , 
pentaf luoroethyl , 2-haloethyl (e.g. 2 - chloroethyl , 
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2-fluoroethyl, 2-bromoethyl or 2 - iodoethyl ) , 
2,2-dibromoethyl, 2 , 2 ,2- tribromoethyl , 3 - f luoropropyl , 
4-fluorobutyl, 5 - f luoropentyl , 6- f luorohexyl , 3-chloro- 
propyl, 4-chlorobutyl, 5-chloropentyl , 6-chlorohexyl and 
groups ; 

2 5 

Where B or B is substituted by a protected 
hydroxyl group, then there is no particular restriction 
on the nature of the hydroxy -protecting group used, and 
any hydroxy -protecting group known in the art may be 
employed. Suitable groups include protecting groups 
capable of being cleaved by chemical methods (such as 
hydrogenolysis , hydrolysis, electrolysis or photolysis) 
to generate a free hydroxy group, and protecting groups 
capable of being cleaved in vivo by biological methods, 
such as hydrolysis. 

Suitable examples of hydroxy-protecting groups which 
may be cleaved by chemical means include: aliphatic 
acyl groups, preferably alkanoyl groups having from 1 to 
25 carbon atoms, more preferably from 1 to 20 carbon 
atoms, still more preferably from l to 6 carbon atoms, 
and most preferably from 1 to 4 carbon atoms (such as 
formyl, acetyl, propionyl, butyryl , isobutyryl, 
pivaloyl, valeryl, isovaleryl, hexanoyl, heptanoyl, 
octanoyl, lauroyl, myristoyl, tridecanoyl, palmitoyl and 
stearoyl groups, of which the acetyl group is most 
preferred) ; 

halogenated alkanoyl groups having from 2 to 6 carbon 
atoms, especially halogenated acetyl groups (such as the 
chloroacetyl , dichloroacetyl , trichloroacetyl and 
trif luoroacetyl groups) ; 

lower alkoxyalkanoyl groups in which the alkoxy part has 
from 1 to 6, preferably from 1 to 3 , carbon atoms and 
the alkanoyl part has from 2 to 6 carbon atoms and is 
preferably an acetyl group (such as the methoxyacetyl 
group) ; 
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unsaturated analogues of the above groups, especially 
alkenoyl or alkynoyl groups having from 3 to 6 carbon 
atoms [such as the acryloyl, methacryloyl , propioloyl, 
crotonoyl, isocrotonoyl and (E) - 2-methyl -2-butenoyl 
groups] ; 

aromatic acyl groups, preferably arylcarbonyl groups, in 
which the aryl part has from 6 to 14, more preferably 
from 6 to 10, and most preferably 6, ring carbon atoms 
and is a carbocyclic group, which is unsubstituted or 
has from 1 to 5 , preferably from 1 to 3 substituents , 
selected from the group consisting of substituents 
defined and exemplified above, said aromatic acyl groups 
including, for example, 

unsubstituted groups (such as the benzoyl, 
<x-naphthoyl and (3-naphthoyl groups); halogenated 
arylcarbonyl groups (such as the 2-bromobenzoyl and 
4-chlorobenzoyl groups) ; lower alkyl- substituted 
arylcarbonyl groups, in which the or each alkyl 
substituent has from 1 to 6, preferably from l to 4, 
carbon atoms (such as the 2 , 4 , 6- trimethylbenzoyl and 
4-toluoyl groups) ; lower alkoxy- substituted 
arylcarbonyl groups, in which the or each alkoxy 
substituent preferably has from 1 to 6, more 
preferably from 1 to 4, carbon atoms (such as the 
4-anisoyl group) ; carboxy- substituted arylcarbonyl 
groups (such as the 2 - carboxybenzoyl , 3-carboxy- 
benzoyl and 4 -carboxybenzoyl groups) ; nitro- 
substituted arylcarbonyl groups (such as the 
4-nitrobenzoyl and 2-nitrobenzoyl groups) ; lower 
alkoxycarbonyl - substituted arylcarbonyl groups, in 
which the or each alkoxycarbonyl substituent 
preferably has from 2 to 6 carbon atoms [such as the 
2 - (methoxycarbonyl) benzoyl group]; and aryl- 
substituted arylcarbonyl groups, in which the aryl 
substituent is as defined above, except that, if it 
is substituted by a further aryl group, that aryl 
group is not itself substituted by an aryl group 
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(such as the 4-phenylbenzoyl group) ; 
heterocyclic groups having 5 or 6 ring atoms, of which 1 
or 2 are hetero-atoms selected from the group consisting 
of oxygen, sulfur and nitrogen atoms, preferably oxygen 
or sulfur atoms, which groups may be unsubstituted or 
may have at least one substituent selected from the 
group consisting of substituents * and oxygen atoms, 
preferably halogen atoms and alkoxy groups, and wherein 
suitable examples of said heterocyclic groups include: 
the tetrahydropyranyl groups, which may be 
substituted or unsubstituted, such as the tetra- 
hydropyran-2-yl, 3-bromotetrahydropyran-2-yl and 
4-methoxytetrahydropyran-4-yl groups, tetrahydro- 
thiopyranyl groups, which may be substituted or 
unsubstituted, such as the tetrahydrothiopyran-2-yl 
and 4-methoxytetrahydrothiopyran-4-yl groups; 
tetrahydrofuranyl groups and tetrahydrothienyl 
groups, which may be substituted or unsubstituted, 
such as the tetrahydrofuran-2-yl group and 
tetrahydrothien-2-yl group; 
tri- substituted silyl groups, in which all three or two 
or one of the substituents are alkyl groups having from 
l to 5, preferably from 1 to 4, carbon atoms, and none, 
one or two of the substituents are aryl groups, as 
defined above, but preferably phenyl or substituted 
phenyl groups, preferably: tri (loweralkyl) silyl groups, 
such as the trimethylsilyl , triethylsilyl , isopropyl- 
dimethylsilyl, t-butyldimethylsilyl , methyldiisopropyl - 
silyl, methyldi-t-butylsilyl and triisopropylsilyl 
groups; and tri (lower alkyl) silyl groups in which one or 
two of the alkyl groups have been replaced by aryl 
groups, such as the diphenylmethylsilyl , diphenylbutyl - 
silyl, diphenyl- t-butylsilyl , diphenylisopropylsilyl and 
phenyldiisopropylsilyl groups; 

alkoxyalkyl groups, in which the alkoxy and alkyl parts 
each have from l to 6, preferably from l to 4, carbon 
atoms, especially alkoxymethyl groups, and such groups 
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which have at least one, preferably from 1 to 5, more 
preferably from 1 to 3 , and most preferably l, 
substituents, preferably: lower alkoxymethyl groups and 
other alkoxyalkyl groups (such as the methoxymethyl , 
ethoxymethyl , propoxymethyl , isopropoxymethyl , 
butoxymethyl and t-butoxymethyl groups) ; lower 
alkoxy- substituted lower alkoxymethyl groups (such as 
the 2- me thoxy ethoxymethyl group) ; halogenated lower 
alkoxymethyl groups [such as the 2,2,2-trichloroethoxy- 
methyl and bis (2 - chloroethoxy) methyl groups] and lower 
alkoxysubstituted ethyl groups (such as the l-ethoxy- 
ethyl, l-methyl-l-methoxyethyl and 1- isopropoxyethyl 
groups) ; 

other substituted ethyl groups, preferably: halogenated 
ethyl groups (such as the 2 , 2 , 2 - trichloroethyl group); 
and arylselenyl- substituted ethyl groups, in which the 
aryl part is as defined above, such as the 2- (phenyl - 
selenyl) ethyl group; 

aralkyl groups, preferably alkyl groups ^ having from 1 to 
4, more preferably from 1 to 3, and most preferably 1 or 
2, carbon atoms which are substituted with from 1 to 3 
aryl groups, as defined and exemplified above, which may 
be unsubstituted (such as the benzyl, phenethyl, 
1 - phenyle thyl , 3 - phenylpropyl , o - naphthylmethyl , 
p -naphthylmethyl , diphenylmethyl , triphenylmethyl , 
a-naphthyldiphenylmethyl and 9 -anthrylmethyl groups) 
or substituted on the aryl part with a lower alkyl 
group, a lower alkoxy group, a nitro group, a halogen 
atom, a cyano group, or an alkylenedioxy group having 
from 1 to 3 carbon atoms, preferably a methyl enedioxy 
group , examples including : 

the 4-methylbenzyl, 2 , 4 , 6 - trimethylbenzyl , 
3,4,5- trimethylbenzyl , 4 - me thoxybenzyl , 
4 -methoxyphenyldiphenylmethyl , 2 - nitrobenzyl , 
4 - nitrobenzyl , 4 - chlorobenzoyl , 4 -bromobenzyl , 
4 - cyanobenzyl , 4 - cyanobenzyldiphenylmethyl , 
bis (2 -nitrophenyl) methyl and piperonyl groups; 
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alkoxycarbonyl groups, especially such groups having 
from 2 to 7, more preferably 2 to 5, carbon atoms and 
which may be unsubstituted (such as the methoxycarbonyl, 
ethoxycarbonyl, t-butoxycarbonyl and isobutoxycarbonyl 
groups) or substituted with a halogen atom or a 
tri- substituted silyl group, for example, a tri (lower 
alkylsilyl) group (such as the 2,2,2-trichloroethoxy- 
carbonyl and 2- trimethylsilylethoxycarbonyl groups) ; 
alkenyloxycarbonyl groups in which the alkenyl part 'has 
from 2 to 6, preferably from 2 to 4, carbon atoms (such 
as the vinyl oxycarbonyl and allyloxycarbonyl groups); 
sulfo groups; and 

aralkyloxycarbonyl groups, in which the aralkyl part is 
as defined and exemplified above, and in which the aryl 
ring, if substituted, is substituted by at least one 
substituent selected from the group consisting of 
substituents defined and exemplified above, one or 
two lower alkoxy or nitro substituents, such as one of 
the benzyloxycarbonyl , 4 -methoxybenzyloxycarbonyl , 
3 , 4 -dime thoxybenzyl oxycarbonyl , 2 - ni trobenzyloxycarbonyl 
and 4-nitrobenzyloxycarbonyl groups. 

Examples of hydroxy-protecting groups which are 
capable of being cleaved in vjvo by biological methods 
such as enzymatic hydrolysis include: 

acyloxyalkyl groups, in which the alkyl part has from 1 
to 6 carbon atoms, such as the acetoxymethyl , 
dimethylaminoacet oxymethyl, propionyloxymethyl, 
butyryloxymethyl, pivaloyloxymethyl and 1 -ace toxy ethyl 
groups ; 

1- ( alkoxy carbonyloxy) alkyl groups, in which each of the 
alkoxy and alkyl parts has from 1 to 6 carbon atoms, 
such as the methoxycarbonyloxymethyl , ethoxycarbonyloxy- 
methyl, propoxycarbonyloxymethyl , isopropoxycarbonyloxy- 
methyl, but oxycarbonyl oxymethyl , isobutoxycarbonyloxy- 
methyl, cycl ohexyl oxycarbonyl oxymethyl , cyclohexyloxy- 
carbonyloxycyclohexylmethyl , 1 -methoxycarbonyloxy ethyl , 
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1-ethoxycarbonyloxyethyl , 1-propoxycarbonyloxyethyl , 
1 - isopropoxycarbonyloxy ethyl , l - butoxycarbonyloxye thyl , 
1 - isobutoxycarbonyloxyethyl , 1 - 1 - butoxycarbonyloxye thyl , 
1-cyclohexyloxycarbonyloxyethyl and 1-ethoxycarbonyloxy - 
propyl groups; 

carbonyloxyalkyl groups, including oxodioxolenylmethyl 
groups, such as the 4-methyloxodioxolenylmethyl, 
4 -phenyl -4 -oxodioxolenylmethyl and oxodioxolenylmethyl 
groups ; 

dioxolenylalkyl groups, aliphatic acyl groups and 
aromatic acyl groups; 

any residue which forms a salt of a half-ester of a 

dicarboxylic acid,- such as succinic acid; 

any residue which forms a salt of a phosphate; 

a residue of an ester of an amino acid; and 

carbonyloxyalkyl oxycarbonyl groups, such as the 

pivaloyloxyroethoxycarbonyl group . 

Of the above, we prefer the aliphatic acyl groups, 
tri- substituted silyl groups, and most preferably the 
tri- substituted silyl groups. 

Where Y 1 , Y 2 , Y 3 , Y 4 , T 1 , T 2 , T 3 , 
T 4 , T 5 , T 6 , T 7 , T 8 , R 1 , R 2 , R 7 , R 10 , 
R 11 , R 12 , R 13 , R 14 , T, T' , T" , T" 9 , T"» or T"' n 
represents a protected sulfonamide group, there is no 
particular restriction on the nature of the sulfonamide- 
protecting group used, and 

any sulfonamide protecting group known in the art may 
equally be used here. 

Non- limiting examples of suitable protecting groups 
for sulfonamides include: acyl groups, which may be 
unsubstituted or substituted by at least one (and 
preferably only one) aryl groups having from 6 to 14 
carbon atoms (most preferably phenyl) , such as the lower 
aliphatic acyl or aromatic acyl groups, for example; 
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aliphatic lower acyl groups such as the formyl r acetyl, 
phenylacetyl, diphenylacetyl , propyonyl, 3 -phenyl - 
propionyl, butyryl, isobutyryl, valeryl, isovaleryl and 
pivaloyl groups; and aromatic acyl groups, such as the 
benzoyl, 4 -acetoxybenzoyl , 4 -methoxybenzoyl , 3-methoxy- 
benzoyl , 2 -methoxybenzoyl , 4 -methylbenzoyl , 3 - f luoro- 
benzoyl, 4 - f luorobenzoyl , 3 - chlorobenzoyl , 4-chloro- 
benzoyl , 3,4- dichl orobenzoyl , 3,4- dif luorobenzoyl , 
3,4- dime thy Ibenzoyl , 4 - ni trobenzoyl , 4 - aminobenzoyl , 
4-acetamidobenzoyl # 4 -pheny Ibenzoyl and 1-naphthoyl 
groups- Of these, we prefer the acetyl, phenylacetyl, 
benzoyl and isobutyryl groups, most preferably the 
phenylacetyl group. 

Where the compound of the present invention contains 
a carboxyl group, it may form esters. Examples of 
groups with which such compounds may form esters include 
the carboxy-protecting groups listed above. In most 
cases, we prefer to administer the compound as the free 
acid; however, where the compound is to be administered 
as an ester, we prefer that the ester group should be 
one of those groups which can be removed easily in vivo , 
and most preferably the aliphatic acyloxyalkyl groups, 
alkoxycarbonyloxyalkyl groups, cycloalkylcarbonyloxy- 
alkyl groups, phthalidyl groups and (5 -substituted 
2-oxo-l, 3-dioxolen-4-yl)methyl groups. 

Those compounds of the present invention which 
contain a carboxyl group can form salts. Examples of 
such salts include: salts with an alkali metal, such as 
sodium, potassium or lithium; salts with an alkaline 
earth metal, such as barium or calcium; salts with 
another metal, such as magnesium or aluminum; ammonium 
salts; organic base salts, such as a salt with 
triethylamine, diisopropylamine, cyclohexylamine or 
dicyclohexylamine; and salts with a basic amino acid, 
such as lysine or arginine. Also, where the compound of 
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the present invention contains a basic group in its 
molecule, it can form acid addition salts. Examples of 
such acid addition salts include: salts with mineral 
acids, especially hydrohalic acids (such as hydrofluoric 
acid, hydrobromic acid, hydroiodic acid or hydrochloric 
acid) , nitric acid, carbonic acid, sulfuric acid or 
phosphoric acid; salts with lower alkylsulf onic acids, 
such as methanesulf onic acid, trif luoromethanesulf onic 
acid or ethanesulf onic acid; salts with arylsulfonic 
acids, such as benzenesulf onic acid or ]d- toluenesulf onic 
acid; salts with organic carboxylic acids, such as 
acetic acid, fumaric acid, tartaric acid, oxalic acid, 
maleic acid, malic acid, succinic acid, benzoic acid, 
mandelic acid, ascorbic acid,, lactic acid, gluconic acid 
or citric acid; and salts with amino acids, such as 
glutamic acid or aspartic acid. 

A preferred class of compounds of the present 
invention are those compounds of formula (I) , in which: 

Y 1 , Y 2 and Y 4 each represents a hydrogen atom; 

Y 3 represents a hydrogen atom, a halogen atom, a nitro 
group, a hydroxy 1 group, an amino group, an alkyl group 
having from 1 to 6 carbon atoms, an alkylthio group 
having from 1 to 6 carbon atoms, a carboxyl group, a 
protected carboxyl group or a group of formula 
- (O) -B 1 -! 1 . 

wherein T 1 represents a carboxyl group, a 
protected carboxyl group or a tetrazolyl group, B 
represents an alkylene group which has from 1 to 3 
carbon atoms and which is unsubstituted or is 
substituted by at least one of substituents a, 
defined below, and p is 0 or 1; 

R 1 ' represents a hydrogen atom, a carboxyl group, a 
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protected carboxyl group, an alkyl group having from L 
to 6 carbon atoms, an aryl group, a substituted aryl 
group, an aralkyl group, a substituted aralkyl group or 
a group of formula -B 2 -C00H, wherein T 2 represents a 
carboxyl group, a protected carboxyl group or a 
tetrazolyl group, B 2 represents an alkylene group 
which has from l to 4 carbon atoms and which is 
unsubstituted or is substituted by an amino group or a 
protected amino group; 



R 2 



represents a hydrogen atom, an alkyl group having 
from 1 to 6 carbon atoms, an aryl group, a substituted 
aryl group, an aralkyl group or a substituted aralkyl 
group; 1 



or 



1 ' "3 ' 



-d> and R t09ether re P resen t a group of formula 




[in which R 6 represents a hydrogen atom or a 
hydroxy 1 group; 



R 7 



represents a hydrogen atom, a carboxyl group, a 
protected carboxyl group, or a group of formula' 
-B -T in which T 4 represents a carboxyl 
group, a protected carboxyl group or a tetrazolyl 
group and B represents an alkylene group which 
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has from 1 to 4 carbon atoms and which is 
unsubstituted or is substituted by at least one of 
substituents y; 

9 

R represents a hydrogen atom or an alkylthio 
group having from 1 to 6 carbon atoms; 

9 7 
when R represents an alkylthio group , R and 

g 

R together represent a lactone group; 

or 

8 9 

R and R together represent an oxo group] ; 

or 

1 ' 2 ' 

R and R together represent a group of formula 
<Ie) : 




(Ie) 

10' 

[in which R represents a hydroxyalkyl group 

having from 1 to 6 carbon atoms, a hydroxy 1 group, a 

carboxyl group, a protected carboxyl group, or a 

45 

group of formula -(0) p -B -T 

in which T 5 represents a carboxyl group, a 
protected carboxyl group or a tetrazolyl group, 
B 4 represents an alkylene group which has from 
1 to 4 carbon atoms and which is unsubstituted or 



1 
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is substituted by at least one of substituents 
y. and, and B is as defined above]; 

or 

(icj?^ t036ther re P rese " a group of formula 




(Ic) 



(in which a" represents a hydroxyalkyl group 
having from 1 to 6 carbon atoms, a hydroxyl group, a 
carboxyl group, a protected carboxyl group or a 
group of formula - (0) p - B 4 -T 5 in which T 5 , 
B and B are as defined above; R 15 and R 1S are 
the same or different, and each represents a 
hydrogen atom, an alkyl group having from 1 to 6 
carbon atoms or an aryl group; and 2 is a methylene 
group, a group of formula >NH or a group of 
formula >N- ] ; 



R 3 



represents a hydrogen atom or an amino protecting 
group ; a 



and 



said substituents a are hydroxyl groups, aryl groups 
and aralkyl groups- 
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and pharmaceutical^ acceptable salts and esters thereof. 

A further preferred class of compounds of the 
present invention are those compounds of formula (I) in 
which: 

i 

1 ' 

R represents a hydrogen atom; 
2 ' 

R represents a hydrogen atom; 

or 

1 ' 2 ' 

R and R together represent a group of formula 
(If) : 



(10 



R represents a hydrogen atom, an aralkyl group, an 
aralkyl group which is substituted by at least one -of 
substituents e , defined below, or an aromatic acyl 
group; 

Y 1 represents a hydrogen atom, an alkyl group having 
from 1 to 3 carbon atoms or a group of formula -E' -COOH; 

2 

Y represents a hydrogen atom, an alkyl group having 
from 1 to 3 carbon atoms, an alkylthio group having from 
1 to 3 carbon atoms or a group of formula - E ' - COOH or 
-E'-Tet, where Tet represents a tetrazolyl group; 

Y 3 represents a group of formula - E ' -COOH or a group 
-E'-Tet, where Tet is as defined above; 
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Y represents a hydrogen atom, an alkyl group having 
from 1 to 3 carbon atoms or a halogen atom; and 

E represents a direct bond, an alkylene group which has 
from 1 to 3 carbon atoms and which is unsubstituted or 
is substituted by at least one of substituents y, 
defined below, or an oxyalkylene group which has from l 
to 3 carbon atoms and which is unsubstituted or is 
substituted by at least one of substituents Y , defined 
below; 



and pharmaceutical^ acceptable salts and esters thereof. 

Particularly preferred classes of compounds of the. 
present invention are those compounds as defined above 
in which any one or any combination of two or more of 
the following restrictions also applies: 

1 ' 2 ' 

(1) R and R together represent a group of 
formula (If), as shown above. 

(2) R 3 represents an aralkyl group, an aralkyl group 
having one or more of substituents p or an aromatic 
acyl group. 

(3) R 3 represents an aralkyl group or an aralkyl 
group having one or more of substituents p . 

(4) R 3 represents a benzyl group or a benzyl group 
having one or more of substituents p. 

(5) Y 1 represents a hydrogen atom, a group of formula 
-E'-COOH, or a group of formula -E'-Tet, where E ' and 
Tet are as defined above. 

(6) Y 1 represents a hydrogen atom. 
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(7) Y represents a hydrogen atom, an alkylthio group 
having from 1 to 6, preferably from l to 3 , carbon 
atoms, a group of formula -E'-COOH, or a group of 
formula -E'-Tet, where E ' and Tet are as defined above. 

(8) Y 2 represents an alkylthio group having from l to 
6, preferably from 1 to 3, carbon atoms. 

4 

(9) Y represents an alkyl group having from 1 to 6, 
preferably from 1 to 3, carbon atoms or a halogen atom. 

4 'i 

(10) Y represents an alkyl group having from 1 to 6, 

preferably from 1 to 3, carbon atoms. 

(11) E' represents a direct bond, an alkylene group 
having from 1 to 3 carbon atoms, a substituted alkylene 
group which has from 1 to 3 carbon atoms and is 
substituted by at least one of substituents a, defined 
above, an oxyalkylene group having from 1 to 3 carbon 
atoms or a substituted oxyalkylene group which has from 
1 to 3 carbon atoms and is substituted by at least one 
of substituents a, defined above. 

(12) E' represents a direct bond, an alkylene group 
having from 1 to 3 carbon atoms, a substituted alkylene 
group which has from 1 to 3 carbon atoms and is 
substituted by at least one of substituents a, defined 
above, or an oxyalkylene group having from 1 to 3 carbon 
atoms . 

(13) E ' represents a direct bond, an alkylene group 
having from 1 to 3 carbon atoms, a substituted alkylene 
group which has from 1 to 3 carbon atoms and is 
substituted by at least one of substituents a', 
defined below, an oxyalkylene group having from 1 to 3 
carbon atoms or a substituted oxyalkylene group which 
has from 1 to 3 carbon atoms and is substituted by at 
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least one of substituents ... de fi ne d below. 

(14) E ' represents a direct bond, an alkylene group 
having from i to 3 carbon atoms, a substituted alkylene 
group which has from l to 3 carbon atoms and is 
substituted by at least one of substituents «• 
defxned below, or an oxyalkylene group having from i to 
3 carbon atoms . 

Substituents a', referred to in <i 3 ) and (14) 
above are aralkyl groups and substituted aralkyl groups 
which are substituted by at least one of substituents 
r , defined above. 

Examples of specific compounds of the present 
invention are the indole derivatives indicated by 
formula (1-1) : 



Rd 




(I-l) 



in which all substituent groups are as defined bel 
those not mentioned being hydrogen: 
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1-1. R a - CH 3 ; R f = CH 2 COOH; 

1-2. R a - EC; R e - COOH; 

1-3. R a - EC; R f - CHjCOOH; 

1-4. R a - EC; R e - CH 2 CH 2 COOH; 

1-5. R a - iBu; R e - CH 2 COOH; 

1-6. R a - Bz; R d = CH^COOH; 

1-7. R a = Bz; R d = CH 2 COOH; R h - CH 3 ; 

1-8. R a - Bz; R d = CH 2 COOH; R h = SCH 3 ; 

1-9. R a - Bz; R e = CH 2 COOH; 

1-10. R a = Bz; R f - CH 2 COOH; 

1-11. R a - Bz; R f = CH 2 C0OH; R h - CH 3 ; 

1-12. R a = Bz; R f = OLgCOOH; R h - SCH 3 ; 

1-13. R a - Bz; R h - CH 2 COOH; 

1-14. R a - 2-ClBz; R e - CH 2 COOH; R h - Et; 

1-15. R a = 4-ClBz; R f - CH 2 COOH; 

1-16. R a = Bz; R f = CH 2 COOH; R h - Ph; 

1-17. R a = 3-FBz; R f = CH 2 C0OH; 

1-18. R a = 4-FBz; R f = CH 2 COOH; R h - SCH 3 ; 

1-19. R a - 3-MeOBz; R e = CH 2 COOH; 

1-20. R a - 4-MeOBz; R e = CHjCOOH; R h - SCH 3 ; 

1-21. R a - 3,4-diMeOBz; R f = CH 2 COOH; 

1-22. R a = Bz; R f = CH(CH 3 )COOH; 

1-23. R a = Bz; R d = CH(Bz)COOH; R h = SCH 3 ; 

1-24. R a - Bz; R e - CH(Bz)COOH; 

1-25. R a - Bz; R d = CI; R f - CH(Bz)COOH; 

1-26. R a = Bz; R d «= CI; R h = CH(Bz)COOH; 

1-27. R a = Bz; R e - CH ( 3 - ClBz) COOH; R h - SCH 3 ; 

1-28. R a = Bz; R d = CH 3 ; R f - CH ( 4 - FBz) COOH; 

1-29. R a - Bz; R d = Ph; R e = CH ( 3 -MeOBz ) COOH ; 

1-30. R a = Bz; R S = CI; R f - CH ( 3 , 4 -diMeOBz) COOH; 

1-31. R a = 3-ClBz; R e = CH (3 -ClBz) COOH; 

1-32. R a - 3-ClBz; R e = CH ( 3 - FBz ) COOH; R h = SCH 3 ; 

1-33. R a = 3-ClBz; R e = CH ( 3 , 4 -diMeOBz) COOH; 

1-34. R a * 4-C1BZ; R f - CH ( 4 - ClBz) COOH; R h = SCH 3 ; 

1-35. R a = 3-FBz; R e - CH ( 3 - ClBz) COOH; 

1-36. R a = 3-FBz; R f = CH (4-MeOBz) COOH; R h - CH 3 ; 

1-37. R a = 4-FBz; R f = CH (4 - FBz ) COOH; R h = SCH ; 



WO 96/03377 



-60- 



PCT/JP9S/01494 



1-38. R a - 4-FBz; R f = CH (4 -MeOBz) COOH; 

1-39. R a - 4-MeOBz; R d = CH 3 ; R e - CH (3 - ClBz) COOH; 

1-40. R a - 4-MeOBz; R d = F; R e - CH(3-FBz) COOH; 

1-41. R a - 4-MeOBz; R e - CH < 3 -MeOBz) COOH; 

1-42. R a = 3-ClBz; R d - CH 3 ; R f = CH<Bz)COOH; 

1-43. R a = 4-ClBz; R f = CH{Bz)COOH; 

1-44. R a - 2-FBz; R d - CH 3 ; R e - CH(Bz)COOH; 

1-45. R a = 2-FBz; R e = CH(Bz)COOH; 

1-46. R a = 3-FBz; R f - CH(Bz)COOH; 

1-47. R a . 3-FBz; R d = CH 3 ; R f - CH(Bz)COOH; 

1-48. R a - 4-FBz; R e « CH(Bz)COOH; 

1-49. R a - 4-MeOBz; R f = CH(Bz)COOH; 

1-50. R a - 4-MeOBz; R f - CH(Bz)COOH; R h - SCH 3 ; 

1-51. R a - 3,4-diMeOBz; R e - CH(Bz)COOH; 

1-52. R a = 3,4-diMeOBz; R d - CH 3 ; R e . CH(Bz)COOH; 

1-53. R a - 3,4-diMeOBz; R f - CH(Bz)COOH; 

1-54. R - 3,4-diMeOBz; R u - CH 3 ; R E - CH(Bz)COOH; 
R h - SCH 3 ; 

1-55. R a - 4-NH 2 Bz; R f - CH(Bz)COOH? R h - SCH 3 ; 

1-56. R a - Bz; R f - CH (2-PhEt) COOH; R h - SCH 3 ; 

1-57. R a = Bz; R f . CH 2 CH 2 COOH; 

1-58. R a = 2-ClBz; R e = CH 2 CH 2 COOH; R h - SCH 3 ; 

1-59. R a m 3-ClBz; R f - CH 2 CH 2 COOH; 

1-60. R a = 4-ClBz; R f « CH 2 CH 2 COOH; R e - CH 3 ; 

1-61. R a - 2-FBz; R f - CH 2 CH 2 COOH; 

1-62. R a - 4-FBz; R e = CH 2 CH 2 COOH; R h - SCH 3 ; 

1-63. R a - 2 -MeOBz; R e = CH 2 CH 2 COOH; 

1-64. R a - 4 - MeOBz ; R d «» CH 3 ; R f - CH 2 CH 2 COOH; R h = SCH 3 

1-65. R a = 3,4-diMeOBz; R e = CH 2 CH 2 COOH; R h . Pr; 

1-66. R a -= 4-NH 2 Bz; R e = CH 2 CH 2 COOH; 

1-67. R a - Bz; R e - CH 2 CH 2 CH 2 COOH; 

1-68. R a = Bz; R b = CH 3 ; R e = CH 2 COOH; R h = SCH 3 ; 

1-69. R a = Bz; R b - CH 3 ; R d = CH 3 ; R e = CH ( 3 -MeOBz) COOH; 

1-70. R a - Bz; R b = CH 3 ; R f = CH (2 - PhEC) COOH; 

1-71. R a = Bz; R b = Ph; R e = CH 2 COOH; R h - SCH 3 ; 

1-72. R a = Bz; R b • Ph; R d - CH 3 ; R e = CH ( 3 -MeOBz ) COOH; 

1-73. R a = Bz; R b = Ph; R f = CH (2-PhEt) COOH; 
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1-74. R a - Bz; R C «• Ph; R e - CH 2 COOH; R h - SCH 3 ; 
1-75. R a = Bz; R C - Ph; R d = CH 3 ; R e = CH (3 -MeOBz) COOH; 
1-76. R a = Bz; R C = Ph; R f - CH (2 - PhEt) COOH; 
1-77. R a - 4-FBz; R C = Bz; R f - CH 2 COOH; R h = SCH 3 ; 
1-78. R a - 3-MeOBz; R C = Bz; R d - CH 3 ; R e - CH 2 COOH; 
1-79. R a = 4-ClBz; R C - Bz; R e = CH (3 -MeOBz) COOH; 
R h = CH 3 ; 

1-80. R a = 4-FBz; R b = CH 3 ; R C = Ph; R f = CH 2 COOH; 
1-81. R a = Bz; R b = CH 3 ; R C « Ph; R 6 = CH(Bz)COOH; 
R h = SCH 3 ; 

1-82. R a - 3-ClBz; R b = CH 3 ; R C - Ph; R e - CH (3 -FBz) COOH 
1-83. R a = Bz; R b = CH 3 ; R C = Ph; R e = CH ( 2 - PhEt ) COOH ; 

R h - CH 3 ; 

1-84. R a - Bz; R b - CH 3 ; R C - Ph; R f - CH 2 CH 2 COOH; 
1-85. R a - Bz; R b = CH 3 ; R C - Bz; R e - CH 2 COOH; 
R h = SCH 3 ; 

1-86. R a = Bz; R b - CH 3 ; R C = Bz; R e = CH (3 -MeOBz) COOH; 
1-87. R a - 3-FBz; R b = CH 3 ; R C - Bz; 

R e = CH(3-ClBz)COOH; 
1-88. R a - 4-NH 2 Bz; R b = CH 3 ; R C - Bz; R d = CH 3 ; 

R f = CH(Bz)COOH; 
1-89. R a = 4-FBz; R b = CH 3 ; R C = 2-PhEt; R d = CH 3 ; 

R f = CH 2 COOH; 

1-90. R a = Bz; R b = CH 3 ; R C = 2-PhEt; 

R e = CH (3 -MeOBz) COOH; R h - SCH 3 ; 
1-91. R a = 4-FBz; R b - CH 3 ; R C = 2-PhEt; 

R e = CH (3 -MeOBz) COOH; 
1-92. R a = 4-ClBz; R b = CH 3 ; R C = 2-PhEt; 

R f = CH(Bz)COOH; 
1-93. R a = 4-ClBz; R b - Ph; R C - 2-PhEt; R f - CH 2 COOH; 
1-94. R a = 3-ClBz; R b = Ph; R C = 2-PhEt; 

R e = CH (3 -FBz) COOH; 
1-95. R a = 3,4-diMeOBz; R b = Ph; R C = 2-PhEt; 

R f = CH(Bz)COOH; R h = CH 3 ; 
1-96. R a = 4-ClBz; R b - Ph; R C - Pr; R f = CH 2 COOH; 

R h = CH^; 

1-97. R a = Bz; R D = Ph; R C = Pr; R e = CH(Bz)COOH; 
R h = SCH 3 ; 
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1-98. R a - 3-C1B2; R b - Ph; R c - Pr; R e = CH ( 3 - FBz) COOH; 
1-99. R a = 4-ClBz; R b = Et; R c = Pr; R d - SCH 3 ; 

R f = CH 2 COOH; 
1-100. R = Bz; R° - Et; R C - Pr; R e = CH(Bz)COOH- 
R h - Ph 

1-101. R a = 3-ClBz; R b - Et; R C - Pr; 

R S = CH (3 -FBz) COOH; R h = SCH 3 ; 
1-102. R a = 4-FBz; R b = BZ; R C - 2-PhEt; R f = CH,COOH; 

R h = Et; 2 
1-103. R a = Bz; R b = Bz; R C . 2-PhEt; 

R S - CH(3-MeOBz)COOH; 
1-104. R a - 3-FBz; R b - Bz; R c - 2-PhEt; 

R e - CH (3 -ClBz) COOH; 
1-105. R a - Bz; R b = 4-FBz; R C - 2-PhEt; R e = CH COOH; 
1-106. R a « Bz; R b = Bz; R C - 2-PhEt; 

R e - CH(3-MeOBz)COOH; R h - CH 3 ; 
1-107. R a - 3-FBz; R b - Bz; R C - 3-FPhEt; 

R S - CH (3 -ClBz) COOH; 
1-108. R a = Bz; R b - 4-FBz; R C - Bz; R e - CH.COOH; 

R h = SCH„; . 2 
1-109. R = Bz; R = Bz; R C - Bz; R e = CH { 3 -MeOBz ) COOH; 
1-110. R a = 3-ClBz; R b = 3-MeOBz; R C = Bz; 

R e = CH (3 -FBz) COOH; 
1-111. R a - 4-FBz; R f - CH 2 COOH; R h - SCH 3 ; 
1-112. R a - Bz; R d - CH 3 ; R f - CH (4-FBz) COOH; 
1-113. R a . 3-ClBz; R e = CH (3 - FBz) COOH; 
1-114. R a = 4-MeOBz; R e = CH (3 -ClBz) COOH; 
1-115. R a = Bz; R f = CH (2 - PhEt ) COOH; R h = CH 3 ; 
1-116. R a = 4-ClBz; R f = CH 2 CH 2 COOH; R h = F; 
1-117. R a = 4 -FBz; R f - CH 2 COOCH 2 OCOC ( CH 3 ) 3 ; R h - S CH 3 ; 
1-118. R a - Bz; R f = CH (4 - FBz) C0OCH 2 0COC (CH 3 ) ; J 
1-119. R a . 3-ClBz; R d = CH 3 ; * ^ 

R e = CH(3-FBz)COOCH 2 OCOC(CH 3 ) 3 ; 
1-120. R a = 4-MeOBz; R e = CH (3 -ClBz) COOCH 2 OCOC (CH ) ; 
1-121. R a = Bz; R f = CH(2-PhEt)COOCH_OCOC(CH,) , ; 3 
R n = SCH 3 ; 

1-122. R a = 4 -ClBz; R f = CH 2 CH 2 COOCH 2 OCOC ( CH 3 ) ; 
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1-123. R a - 3-ClBz; R f = CH 2 COOCH 3 ; R h - SCH 3 ; 
1-124. R a = Bz; R f = CH ( 4 - FBz ) COOCH^ ; 
1-125. R a = 3-FBz; R d = CH 3 ; R f = CH { 4 - FBz ) COOCH^ ; 
1-126. R a = Bz; R f - CH (2 - PhEt ) COOCH 3 ; 
1-127. R a «= 3-ClBz; R f * CH 2 COOEt ; 
1-128. R a = 3-ClBz; R f = CH 2 COOEt; R h = SCHj ; 
1-129. R a = 3-ClBz; R e = CH (3 -FBz) COOEt ; 
1-130. R a = 3-FBz; R f = CH (4- FBz) COOEt ; 
1-131. R a = Bz; R d - CH 3 ; R f - CH ( 2 - PhEt ) COOEt ; 
1-132. R a = Bz; R f - CH (2 - PhEt ) COOEt ; 
1-133. R a = 3-ClBz; R f = CH 2 COOCH 2 CH 2 OCOCH 3 ; 
1-134. R a - 3-ClBz; R f = CH 2 COOCH 2 CH 2 OCOCH 3 ; R h = SCH 3 ; 
1-135. R a - 3-ClBz; R e - CH (3 -FBz) COOCH 2 CH 2 OCOCH 3 ; 
1-136. R a - 4-MeOBz; R e - CH (3- ClBz) COOCH 2 CH 2 OCOCH 3 ; 
R h = CH 3 ; 

1-137. R a = 3-ClBz; R f - CH 2 COOCH 2 CH 2 N(CH 3 ) 2 ; 
1-138. R a = 3-ClBz; R f = CH 2 COOCH 2 CH 2 N(CH 3 ) 2 ; R h = SCH 3 ; 
1-139. R a = 3-ClBz; R e - CH (3 -FBz) COOCH 2 CH 2 N (CH 3 ) 2 ; 
1-140. R a - 4-MeOBz; R e - CH ( 3 - ClBz) COOCH 2 CH 2 N (CR" 3 ) 2 ; 
1-141. R a - 3 -ClBz; R f - CH 2 CONHCH 3 ; 
1-142. R a = Bz; R f = CH (4-FBz) CONHCH 3 ; 
1-143. R a = Bz; R f - CH (4 -FBz) CONHCH 3 ; R h = SCH 3 ; 
1-144. R a -= 3-FBz; R f = CH(4-FBz) CONHCH 3 ; 
1-145. R a = Bz; R f - CH (2 - PhEt ) CONHCH 3 ; 
1-146. R a - 3-ClBz; R f = CH 2 CONHCH 2 CH 2 OH; 
1-147. R a = Bz; R f = CH ( 4 - FB z ) CONHCH 2 CH 2 OH ; 
1-148. R a = Bz; R f = CH (4 -FBz) CONHCH 2 CH 2 OH; R h = CH 3 ; 
.1-149. R a = 4-MeOBz; R e - CH (3 -ClBz) CONHCH 2 CH 2 OH; 
1-150. R a - 4-ClBz; R f - CH 2 CH 2 CONHCH 2 CH 2 OH; 
1-151. R a = 3-ClBz; R f = CH 2 CONHCH 2 CH 2 N (CH 3 ) 2 ; 
1-152. R a = 3-ClBz; R f = CH 2 CONHCH 2 CH 2 N (CH 3 ) 2 ; R h - CH 3 ; 
1-153. R a = Bz; R f = CH (4 - FBz) CONHCH 2 CH 2 N (CH 3 ) 2 ; 
1-154. R a = 4-MeOBz; R e = CH ( 3 - ClBz) CONHCH 2 CH 2 N (CH 3 ) 2 ; 
1-155. R a = 4 -ClBz; R f - CH 2 CH 2 CONHCH 2 CH 2 N (CH 3 ) 2 ; 
1-15 6. R a = Bz; R b = CH 3 ; R* = OC^COOH; R h = SCH 3 ; 
1-157. R a - 3-FBz; R b = CH 3 ; R d = CH 3 ; R f = 0CH 2 C0OH; 
1-15 8. R a = 3,4-diMeOBz; R b = CH 3 ; R f = OCH 2 COOH; 
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1-159. R a - Bz; R b - CH 3 ; R f - OCH (4 - FBz ) COOH; R h - SCH 3 

1-160. R a = 3-ClBz; R b = CH 3 ; R e « OCH(3 , 4-diMeOBz) COOH; 

1-161. R a - 4-MeOBz; R b - CH 3 ; R e = OCH (3 -ClBz) COOH; 

1-162. R a = 2 -FBz; R b - CH 3 ; R e = OCH (Bz) COOH; R h - CH ; 

1-163. R a - 2-FBz; R b - CH 3 ; 

R e - OCH(Bz)C0OCH 2 OC0C(CH 3 ) 3 ; R h = CH 3 ; 
1-164. R a - Bz; R b = CH 3 ; ^ 

R f = OCH(4-FBz)COOCH 2 CH 2 N(CH 3 ) 2 ; R h = SCH 3 ; 
1-165. R a - Bz; R b - CH 3 ; R f = OCH 2 CH 2 COOH; R h - SCH 3 ; 
1-166. R a - 3-FBZ; R b = CH 3 ; R d - CH 3 ; R f - OCH 2 CH 2 COOH; 
1-167. R a - 3,4-diMeOBz; R b - CH 3 ; R f - OCH 2 CH 2 COOH; 
1-168. R a = Bz; R b - CH 3 ; R f . OCH 2 CH(4-FBz) COOH; 

R h = SCH 3 ; 
1-169. R a = 3-ClBz; R b = CH 3 ; 

R e - OCH 2 CH (3,4 -diMeOBz) COOH; 
1-170. R a - 4-MeOBz; R b « CH 3 ; R e - OCH 2 CH ( 3 -ClBz) COOH; 
1-171. R a - 2-FBz; R b - CH 3 ; 

R e - OCH 2 CH(Bz)COOCH 2 OCOC(CH 3 ) 3 ; R h - CH ; 
1-172. R a - 2-FBz; R b - CH 3 ; 

R e = OCH 2 CH(Bz)COOCH 2 CH 2 N(CH 3 ) 2 ; R h - SCH 3 ; 

1-173. R a = COPh; R f - CH(Bz)C0OH; R h = SCH 3 ; 

1-174. R a - COPh; R f - CH 2 COOH; 

1-175. R a - C0(2-Cl-Ph); R e =» CH (3 -MeOBz) COOH; R h - SCH 3 

1-176. R a = CO(3-Cl-Ph); R f - CH 2 C0OH; 

1-177. R a = C0(4-Cl-Ph); R f - CH 2 COOH; R e - CH 3 ; 

1-178. R a - CO(2-F-Ph); R f - CH (3-F-Ph) COOH; 

1-179. R a = C0(4-F-Ph); R e = CH 2 COOH; R h - SCH 3 ; 

1-180. R a - CO(2-MeO-Ph) ; R e = CH (4 - FBz) COOH; 

1-181. R a - CO(4-MeO-Ph) ; R d . CH, ? R f = CH„COOH; 
h 

R" - SCH 3 ; 

1-182. R a - CO(3 f 4-MeO-Ph) ; R e = CH (3 -ClBz) COOH; R h = Pr 
1-183. R a . CO(4-NH2-Ph) ; R e = CH 2 C00H; 
1-184. R a = C0(4-F-Ph); R e = CH 2 COOCH 2 CH 2 N ( CH 3 ) ; 
R h = SCH 3 ; 

1-185. R a = C0(4-F-Ph); R e = CH (Bz) COOCH_CH_N (CH, ) _ ; 

h 2 2 3 2' 

R = SCH 3 ; 

1-186. R a = CO(2-MeO-Ph) ; R e = CH (Bz ) COOCH-OCOC { CH, ) , ; 

^ 3 3 
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1-18 7. R a - COCH 3 ; R f - CH(Bz)C00H; R h = SCH 3 ; 
1-18 8. R a - C0CH 3 ; R f - CH 2 C00H; 
1-189. R a - COCH(CH 3 ) 2 ; R e - CH 2 COOH; 

1-190. R a - C0CH(CH 3 ) 2 ; R f = CH(B2)C00H; R h - SCH 3 ; 
1-191. R a = COCH(CH 3 ) 2 ; R e = CH (Bz) COOCH 2 CH 2 N (CH 3 ) ; 
R h = SCH 3 ; 

1-192. R a - COCH(CH 3 ) 2 ; R e - CH (Bz) COOCH 2 OCOC (CH 3 ) 3 ; 
1-19 3. R a - COCHEt; R e o CH 2 C00H; 
1-194. R a = COCHEt; R e = CH(Bz)C00H; 
1-195. R a = C0CHCH 2 (CH 3 ) 2 ; R e = CH 2 C00H; 

1-196. R a = C0CHCH 2 (CH 3 ) 2 ; R f = CH(Bz)COOH; R h = SCH 3 ; 
1-197. R a = C0CHCH 2 ( CH 3 ) 2 ; R e - CH 2 C00CH 2 CH 2 N ( CH 3 ) 2 ; 
R h - SCH 3 ; 

1-198. R a - C0CHCH 2 (CH 3 ) 2 ; R e = CH (Bz) C00CH 2 CH 2 N (CH 3 ) 2 ; 
R h - SCH 3 ; 

1-199. R a = C0CHCH 2 (CH 3 ) 2 ; R e - CH (Bz) COOCH 2 OCOC (CH 3 ) ; 
1-200. R a - C0CHCH 2 (CH 3 ) 2 ; R e = CH (Bz) COOCH 2 OCOC (CH 3 ) 3 ; 

R h - SCH 3 ; 
1-201. R a = Bz; R e = CH 2 Tet; 
1-202. R a = Bz; R f = CH 2 Tet; 
1-203. R a = Bz; R f = CH 2 CH 2 Tet; 
1-204. R a = 4-FBz; R f = CH 2 CH 2 CH 2 Tet ; 
1-205. R a - Bz; R e = CH 2 CH 2 Tet ; 
1-206. R a - Bz; R d = Tet; 
1-207. R a - (3-MeO) PhCH 2 ; R h = Tet; 
1-208. R a = Bz; R d = CHjTet; 
1-209. R a = Bz; R h = CH 2 Tet; 
1-210. R a = (4-F)PhCH 2 ; R d = SO 2 NHC0CH 3 ; 
1-211. R a = Bz; R e - S0 2 NHC0CH 3 ; 
1-212. R a = Bz; R f - S0 2 NHCOCH 3 ; 
1-213. R a = (4-N0 2 ) PhCH 2 ; R h - S0 2 NHCOCH 3 ; 
1-214. R a = Bz; R d = S0 2 NHCOCH 2 CH 3 ; 
1-215. R a = Bz; R e = S0 2 NHCOCH 2 CH 3 ; 
1-216. R a = Bz; R f = S0 2 NHCOCH 2 CH 3 ; 
1-217. R a = Bz; R h = S0 2 NHCOCH 2 CH 3 ; 
1-218. R a = Bz; R d = S0 2 NHCOCH 2 Ph; 
1-219. R a - (4-Cl)PhCH 2 ; R e = S0 2 NHCOCH 2 Ph ; 
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1-220. R a - Bz; R f - S0 2 NHCOCH 2 Ph; 

1-221. R a = Bz; R h = S0 2 NHCOCH 2 Ph; 

1-222. R a = Bz; R d = CH 2 S0 2 NHCOCH 3 ; 

1-223. R a . Bz; R e . CH 2 SO 2 NHC0CH 3 ; 

1-224. R a - 4- (CF 3 )PhCH 2 ; R f = CH 2 S0 2 NHCOCH 3 ; 

1-225. R a = Bz; R h = CH 2 S0 2 NHCOCH 3 ; 

1-226. R a = Bz; R d = CH 2 S0 2 NHCOCH 2 CH 3 ; 

1-227. R a = Bz; R e - CH 2 SO 2 NHC0CH 2 CH 3 ; 

1-228. R a - Bz; R f - CH 2 S0 2 NHCOCH 2 CH 3 ; 

1-229. R a = (4-MeO)PhCH 2 ; R h = CH 2 S0 2 NHCOCH 2 CH 3 ; 

1-230. R a = Bz; R d = CH 2 SO 2 NHC0CH 2 Ph; "* 

1-231. R a - Bz; R e = CH 2 S0 2 NHC0CH 2 Ph; 

1-232. R a - Bz; R f = CH 2 SO 2 NHC0CH 2 Ph; 

1-233. R a « Bz; R h = CH 2 S0 2 NHCOCH 2 Pii; 

1-234. R a - Bz; R d = Tet; 

1-235. R a - 4-(Me0 2 C)Bz; 

1-236. R a - 4-(HOOC)Bz; 

1-237. R a - 4-Tet-Bz; 

1-238. R a = 4-Ph-Bz; R d - CN; 

1-239. R a - 4-Ph-Bz; R d = CH 2 COOH; 

1-240. R a = Bz; R b = Me; R C = Me; R f = CH 2 COOH; 

1-241. R a = Bz; R b = Me; R c = Me; R f = CH.Tet. 

Of these, the preferred compounds are Nos. 1-12, 
1-23, 1-33, 1-34, 1-37, 1-51, 1-54, 1-68, 1-71, 1-74, 
1-77, 1-81, 1-93, 1-99, 1-111, 1-117, 1-123, 1-134, 
1-138, 1-148, 1-159, 1-168, 1-173, 1-197, 1-202, 1-208, 
1-212, 1-219, 1-223, 1-239 and 1-241 and the most 
preferred are Nos. X-12 , 1-34, 1-37, 1-77, 1-93, 1-202, 
1-208, 1-219 and 1-239. 

Further examples of specific compounds of the 
present invention are the tetrahydrocarbazole 
derivatives indicated by formula (1-2) : 
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(1-2) 



in which all substituent groups are as defined below, 
those not mentioned being hydrogen: 



2-1. 

2-2. 

2-3. 

2-4. 

2-5. 

2-6. 

2-7. 

2-8. 

2-9. 

2-10. 

2-11. 

2-12. 

2-13 . 

2-14. 

2-15. 

2-16 . 

2-17. 

2-18. 



CH 3 ; 
Et; 



CH 2 C00H; R - 
COOH; R k - Et; 
CH 2 COOH; R k - 
CH 2 CH 2 COOH; R k - Et; 
CH 2 COOH; R k » ABu; 
CH 2 COOH; R k = Bz ; 
CH 2 COOH; R k « Bz; 
CH 2 C00H; R k - Bz; 
CH 2 COOH; R k - Bz; ~ 



SCH 3 ; R 
CH 2 COOH; 
SCH 3 ; R b 
SCH 3 ; R C 
SCH 3 ; R b 
Et; R C = 
CH 2 COOH; 
Ph; R b - 
CH 2 COOH; 



= CH-COOH; R~ = 
R* = Bz; 
= CH 2 COOH; R k - 
= CH 2 COOH; R k - 
= CH 2 COOH; R d - 
CH 2 C00H; R k 
R k = 4-ClBz; 
CH 2 COOH; R k 
R k - 3-FBz; 



Bz; 

Bz; 
Bz; 
SCH 3 ; 
2-ClBz; 



Bz ; 



Bz ; 
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2-19. R a . SCH3 . R b _ CH2C0OH . R k _ 4 _ pB2; 
2-20. R = CH 2 C00H; R k = 3-MeOBz, 
,b 



2-21. R a = SCH3 . R c = CH2C0OH; R k = 4 . MeQB2; 
2-22. „ CH 2 C00H; R k = 3,4-diMeOBz; 



2-23. R = CH(CH 3 )COOH; R k » Bz; 

2-24. R a „ SCH 3 ; R d = CH(Bz)COOH; R k - Bz; 

2-25. R c = CH(Bz)COOH; R k = Bz; 

2-26. R b - CH(Bz)COOH; R e = C l R k = fiz; 

2-27. R a « CH(Bz)COOH; R h = C l R k - Bz,' 

2-28. R a = SCH 3 ; R C « CH (3 -ClBz) COOH; R k = B z ; 

4-FBz) COOH; R d - 

2-30. R C = CH ( 3 -MofTRT ^ nr>n,zj . n d 



CH(4-FBz)COOH; R d „ CH^ ; R e - 0 H; R k = Bz . 
- b CH(3-MeOBz)COOH; R d = Ph; R e . r1c ^ 



2-31. R - CH(3,4-diMeOBz)COOH; R e = C l • R k .^z- 
2-32. R<= = CH(3-ClBz)COOH; R f , p r* .' 3 _ clBz . ' 
2-33. R a = SCH 3 ; R c = CH (3 -FBz) COOH; R k » 3-ClBz- 
2-34. R^ - CH(3,4-diMeOBz)COOH; R k - 3-ClBz- 
2-35. R a _ SCH 3 ; R b . CH (4 -ClBz) COOH; R k . 4 -ClBz- 
2-36. R = CH (3 -ClBz) COOH; R k = 3-FBz; 
2-37. R a = CH 3 ; R b - CH (4 -MeOBz) COOH; R k = 3 -FBz- 
2-38. R - SCH 3 ; R b - CH (4 - FBz) COOH; R d = CH - 
R - 4-FBz; 3 ' 
2-39. R b = CH(4-Me0Bz)C00H; R k = 4-FBz- 

2-40. R c = CH(3-ClBz)COOH; R d = CH, ; R k = 4-MeOBz; 

2-41. R = CH(3-FBz)C0OH; R e = OH; R k - 4-MeOBz- 

2-42. R = CH(3-MeOBz)COOH; R f = 0 H; R k « 4-MeOBz- 

2-43. R = CH(Bz)COOH; R d = C H ; R k = 3-ClBz- 

2-44. R = CH(Bz)COOH; R k = 4-ClBz; 

2-45. R c = CH(Bz)COOH; R d = CH 3 ; R k = 2 -FBz; 

2-46. R c = CH(Bz)COOH; R k = 2-FBz; 

2-47. R b = CH(Bz)COOH; R f = Cl ; R k = 3 -FBz- 

2-48. R = CH(BZ)COOH; R d = CH 3 ; R k = 3 -FBz; 

2-49. R c = CH(Bz)COOH; R k = 4-FBz; 

2-50. R b = CH(Bz)COOH; R e = F; r*' = 4 . MeQB2; 
2-51. R = SCH 3 ; R b = CH(Bz)COOH; R k = 4-MeOBz- 
2-52. R c = CH(Bz)COOH; R k - 3,4-diMeOBz; 
2-53. R c = CH(B 2) C0OH; R d = CH 3 ; R k = 3,4-diMeOBz; 
2-54. R = CH(Bz)COOH; R k = 3,4-diMeOBz; 
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2-55. R a - SCH 3 ; R b - CH(Bz)COOH; R d = CH 3 ; 

R k - 3,4-diMeOBz; 

2-56. R a = SCH 3 ; R b - CH(Bz)COOH; R k - 4-NH 2 Bz; 

2-57. R a - SCH 3 ; R b - CH ( 2 - PhEt ) COOH ; R k - BZ; 

2-58. R b - CH 2 CH 2 C00H; R f - OH; R k - Bz; 

2-59. R a = SCH 3 ; R C = CH 2 CH 2 COOH; R k - 2-ClBz; 

2-60. R b - CH 2 CH 2 COOH; R k - 3-ClBz; 

2-61. R C = CH 3 ; R b = CH 2 CH 2 COOH; R f - F; R k = 4-ClBz; 

2-62. R b - CH 2 CH 2 COOH; R k - 2-FBz; 

2-63. R a = SCH 3 ; R C = CH 2 CH 2 C00H; R k - 4-FBz; 

2-64. R C - CH 2 CH 2 C00H; R k - 2 -MeOBz; 

2-65. R a - SCH 3 ; R b = CH 2 CH 2 C00H; R d - CH 3 ; 

R k = 4-MeOBz; 

2-66. R a - Pr; R C - CH 2 CH 2 COOH; R k - 3,4-diMeOBz; 

2-67. R C = CH 2 CH 2 C00H; R e - OCR 3 ; R k - 4-NH 2 Bz; 

2-68. R a - SCH 3 ; R b = CH 2 COOH; R e - CH 3 ; R k - Bz; 

2-69. R b - CH 2 C00H; R d - CH 3 ; R f - CH 3 ; R k - 3-FBz; 

2-70. R a - CH 3 ; R b - CH 2 COOH; R k = 3,4-diMeOBz; 

2-71. R a - SCH 3 ; R b = CH (4-FBz) COOH; R d - CH 3 ; R k - Bz ; 

2-72. R C - CH (3,4-diMeOBz) COOH; R d - CH 3 ; R k - 3-ClBz; 

2-73. R C = CH(3-ClBz)COOH; R e = OH; R k = 4-MeOBz; 

2-74. R a - CH 3 ; R C = CH{Bz)COOH; R f - F; R k = 2-FBz; 

2-75. R a = SCH 3 ; R C - CH 2 COOH; R f - Ph; R^ - Bz; 

2-76. R a - CH 3 ; R C = CH ( 3 -MeOBz ) COOH; R k = Bz ; 

2-77. R b = CH(2-PhEC)COOH; R d = Ph; R k = Bz; 

2-78. R a = SCH 3 ; R b = CH 2 C00H; R f = Bz; R k = 4-FBz ; 

2-79. R C - CH 2 COOH; R d - CH 3 ; R h = CH 3 ; R k «= 3-MeOBz; 

2-80. R a = CH 3 ; R C - CH (3 -MeOBz) COOH; R h = Bz; 

R k = 4-ClBz; 

2-81. R b m CH 2 COOH; R d = CH 3 ; R8 = CH 3 ; R k . 4-FBz; 

2-82. R a = SCH 3 ; R C = CH(Bz)COOH; R e = OCH 3 ; R k = Bz ; 

2-83. R a = CH 3 ; R C = CH (3 - FBz) COOH; R k = 3-ClBz; 

2-84. R a = CH^; R b - CH ; R C - CH ( 2 - PhEt ) COOH ; R f = F; 
R K = Bz; 

2-85. R a = CH 3 ; R b = CH 2 CH 2 COOH; R h = OH; R k = Bz ; 

2-86. R a = SCH 3 ; R b = CH 3 ; R C . CH 2 COOH; R e - OH; 
R k = Bz; 
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2-87. R a » CH 3 ; R C = CH (3 -MeOBz) COOH; R k - Bz; 
2-88. R a = CH 3 ; R C = CH (3 -ClBz) COOH; R h = CH 3 ; 
R k =■ 3-FBz; 

2-89. R b = CH(Bz)COOH; R d = CH3 ; R f - CH 3 ; R k = 4-NH Bz 
2-90. R a = SCH 3 ; R b - 4-FBz; R C - CH 2 COOH; R k - Bz; 
2-91. R a - CH 3 ; R b - CH {2 -PhEt ) COOH; R f - OH; R k - Bz; 
2-92. R a - F; R b = CH 2 CH 2 COOH; R e - OH; R k = 4-ClBz; 
2-93. R C = CH(3-ClBz)COOCH 2 OCOC(CH 3 ) 3 ; R k . 4-MeOBz; 
2-94. R a - SCH 3 ; R b = CH (2-PhEt) C00CH 2 0C0C (CH 3 ) ; 

R k - Bz; " S 

2-95. R b - CH (4-FBZ) COOCH 3 ; R d - CH 3 ; R k - 3-FBz; 
2-96. R a - SCH 3 ; R b - CH 2 C0OEt; R k - 3-ClBz; 
2-97. R b = CH(2-PhEt)COOEt; R k - Bz; 

2-98. R a - SCH 3 ; R b - CH-jCOOO^CI^OCOCKj ; R k - 3-ClBz; 
2-99. R a - SCH 3 ; R b - CH 2 COOCH 2 CH 2 N (CH 3 ) 2 ; R k - 3-ClBz; 
2-100. R C - CH(3-ClBz)COOCH 2 CH 2 N(CH 3 ) 2 ; R k . 4-MeOBz; 
2-101. R b - CH(4-FBz)CONHCH 3 ; R k - Bz; 

2-102. R a - CH 3 ; R b - CH ( 4 - FBz ) CONHCH 2 CHjOH ; R k = Bz; 

2-103. R b - CH 2 CONHCH 2 CH 2 N(CH 3 ) 2 ; R k - 3-ClBz; 

2-104. R a - SCH 3 ; R b - OCH 2 COOH; R e - CH 3 ; R k - Bz; 

2-105. R b = OCH 2 COOH R d = CH 3 ; R f . CH 3 ; R k - 3-FBz; 

2-106. R a - SCH ; R b - OCH (4-FBz) COOCH_CH.,N (CH, ) „ ; 

d k ^232 

R = CH 3 ; R - Bz 

2-107. R b = OCH 2 CH 2 COOH; R d = CH 3 ; R f - CH 3 ; R k = 3-FBz; 

2-108. R a . CH 3 ; R b - OCH 2 CH 2 C00H; R k - 3,4-diMeOBz; 

2-109. R b = CH 2 COOH; R k = C0(4-Cl-Ph); 

2-110. R C = CH(4-MeOBz)C0OH; R k - CO(2-F-Ph); 

2-111. R b = CH(Ph)COOH; R d = CH 3 ; R k . COCH 3 ; 

2-112. R b . CH(CH 2 COOH; R d = CH 3 ; R k = COEt; 

2-113. R a = SCH 3 ; R b = CH 2 COOH; R k = COEt; 

2-114. R b = CH 2 C00H; R d - CH 3 ; R k = CH 2 ( thiophen- 2 - yl ) ; 

2-115. R b = CH 2 COOH; R k = CH 2 ( thiophen- 2 -yl ) ; 

2-116. R b = CH 2 C00H; R d = CH 3 ; R k = CH 2 (pyridin- 3 - yl ) ; 

2-117. R a - COOH; R k = Bz; 

2-118. R b = COOH; R k = Bz; 

2-119. R C = COOH; R k = Bz; 

2-120. R d - COOH; R k = Bz; 
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2-121. R a - CH 3 ; R b = COOH; R k « Bz; 

2-122. R a - CH 3 ; R C « COOH; R k « Bz; 

2-123. R a - CH 3 ; R d - COOH; R k = Bz; 

2-124. R b = CH 2 Tet; R k « Bz; 

2-125. R a » SCH 3 ; R b = CH 2 Tet; R k = Bz; 

2-126. R a = SCH 3 ; R b - CH^CH^Tet ; R k - 4-FBz; 

2-127. R a = SCH 3 ; R b = CH 2 CH 2 CH 2 Tet ; R k « 4-FBz; 

2-128. R a = CH 3 ; R b = CH 2 Tet; R k - Bz; 

2-129. R C - CH 2 COOH; R d - O; R k - Bz ; 

2-130. R C - CH 2 COOH; R d - O; 

2-131. R b - CH 2 COOH; R k - Bz; 

2-132. R b - CH(C00H) 2 ; R k - Bz. 

Of these, the preferred compounds are Nos . 2-10, 
2-13, 2-14, 2-19, 2-32, 2-36, 2-46, 2-57, 2-68, 2-80, 
2-94, 2-100, 2-122, 2-125, 2-126 and 2-128, and the most 
preferred are Nos. 2-10, 2-94, 2-122. 

Further examples of specific compounds of the 
present invention are the carbazole derivatives 
indicated by formula (1-3) : 






N 






I 





WO 96/03377 



72- 



PCT/JP9S/01494 



in which all substituene groups are as defined below, 

chose not mentioned being hydrogen: 

3-1. R b - CH 2 COOH; R k = CH.J ; 

3-2. R C = COOH; R k - fit ; 

3-3. R b = CH 2 C00H; R k - Et; 

3-4. R c = CH 2 CH 2 COOH; R k = Et; 

3-5. R c - CH 2 COOH; R k = iBti; 

3-6. R a = CH 2 COOH; R k - Bz; 

3-7. R b - CH 2 COOH; R k = Bz; 

3-8. R c - CH 2 COOH; R k = Bz; 

3-9. R d - CH 2 COOH; R k = Bz; 

3-10. R a = SCH 3 ; R b - CH 2 COOH; R k - Bz; 

3-11. R C - CH 2 C00H; R k - Bz; 

3-12. R a - SCH 3 ; R b - CH 2 COOH; R k = Bz; 

3-13. R a - SCH 3 ; R C - CH 2 COOH; R k - Bz; 

3-14. R a - SCH 3 ; R b = CH 2 COOH; R d - S CH 3 ; R k = Bz; 

3-15. R a - Et; R c - CH 2 COOH; R k - 3-ClBz; 

3-16. R b - CH 2 COOH; R k - 4-ClBz; 

3-17. R a « Ph; R b - CH 2 COOH; R k - Bz; 

3-18. R b - CH 2 COOH; R k - 3-FBz; 

3-19. R a = SCH 3 ; R b = CH 2 COOH; R k = 4-FBz; 

3-20. R c - CH 2 C00H; R k =. 3-MeOBz; 

3 " 21 " R b = SCH3 '* ^ " CH 2 C00H; Rk " 4-MeOBz; 

3-22. R « CH 2 C00H; R k = 3,4-diMeOBz; 

3-23. R b - CH(CH 3 )COOH; R k = Bz ; 

3-24. R a = SCH 3 ; R d = CH(Bz)CO0H; R k = Bz; 

3-25. R c - CH(Bz)COOH; R k = Bz; 

3-26. R b = CH(Bz)COOH; R e = CI R k = Bz; 

3-27. R a - CH(Bz}COOH; R h - CI R k = Bz; 

3-28. R a = SCH 3 ; R C = CH ( 3 - ClBz ) COOH ; R k = Bz; 

3-29. R b = CH(4-FBz)C00H; R d = CH 3 ; R e = OH; R k = Bz; 

3-30. R C = CH(3-MeOBz)COOH; R d = Ph; R e . OCH ; R k =' 

3-31. R b = CH(3,4-diMeOBz)COOH; R e = CI; R k = Bz; 

3-32. R c = CH(3-ClBz)COOH; R f = F R k = 3-ClBz; 

3-33. R a = SCH 3 ; R C = CH ( 3 - FBz) COOH; R k = 3-ClBz; 

3-34. R C = CH(3,4-diMeOBz)COOH; R k = 3-ClBz; 
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CH 3 ; R k 


= 3-ClBz; 


4-ClBz; 




CH 3 ; R k 


= 3-FBz; 


3-FBz; 




CI; R k - 3-FBz; 


CH 3 ; R* 


= 3-FBz; 


4-FBz; 




F; R k - 


4-MeOBz; 



3-35. R a - SCH 3 ; R b - CH (4-ClBz) COOH; R k - 4-ClBz; 

3-36. R C - CH(3-ClBz)COOH; R k - 3-FBz; 

3-37. R a = CH 3 ; R b - CH (4 -MeOBz) COOH; R k - 3-FBz; 

3-38. R a = SCH, ; R b = CH (4-FBz) COOH; R d = CH, : 

R - 4-FBz; 

3-39. R b - CH(4-MeOBz) COOH; R k = 4-FBz; 

3-40. R C = CH(3-ClBz)COOH; R d = CH 3 ; R k = 4-MeOBz; 

3-41. R C = CH(3-FBZ)C00H; R e - OH; R k = 4-MeOBz; 

3-42. R C = CH(3-MeOBz)COOH; R f . OH; R k = 4-MeOBz; 

3-43. R b = CH(Bz)COOH; R d 

3-44. R b - CH(Bz)COOH; R k 

3-45. R C =» CH(Bz)COOH; R d 

3-46. R C = CH(Bz)COOH; R k 

3-47. R b = CH(Bz)COOH; R f 

3-48. R b = CH(Bz)COOH; R d 

3-49. R c - CH(Bz)COOH; R k 

3-50. R b = CH(Bz)COOH; R e 

3-51. R a = SCH 3 ; R b = CH(Bz)COOH; R k = 4-MeOBz; 

3-52. R C = CH(Bz)COOH; R k = 3,4-diMeOBz; 

3-53. R C = CH{Bz)COOH; R d = CH 3 ; R k = 3,4-diMeOBz; 

3-54. R b - CH(Bz)COOH; R k = 3 , 4 - diMeOBz ; 

3-55. R a = SCH 3 ; R b . CH(Bz)COOH; R d = CH 3 ; 

R k = 3,4-diMeOBz; 

3-56. R a = SCH 3 ; R b - CH(Bz)COOH; R k = 4-NH 2 BZ; 

3-57. R a = SCH 3 ; R b - CH ( 3 - PhEt ) COOH; R k - Bz; 

3-58. R b - CH 2 CH 2 COOH; R f = OH; R k = Bz; 

3-59. R a = SCH 3 ; R C = CH 2 CH 2 COOH; R k = 3-ClBz; 

3-60. R b = CH 2 CH 2 COOH; R k = 3-ClBz; 

3-61. R C = CH 3 ; R b = CH 2 CH 2 COOH; R f = F; R k = 4-ClBz; 

3-62. R b = CH 2 CH 2 COOH; R k = 3-FBz; 

3-63. R a = SCH 3 ; R C = CH 2 CH 2 COOH; R k = 4-FBz; 

3-64. R C = CH 2 CH 2 COOH; R k - 3-MeOBz; 

3-65. R a = SCH 3 ; R b - CH 2 CH 2 COOH; R d = CH 3 ; 

R k = 4-MeOBz; 

3-66. R a = Pr; R C = CH 2 CH 2 COOH; R k = 3,4-diMeOBz; 

3-67. R c = CH 2 CH 2 C00H; R e = OCH 3 ; R k = 4-NH 2 Bz; 

3-68. R a = SCH 3 ; R b = CH 2 COOH; R e = CH 3 ; R k = Bz; 
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3-69. R b - CH 2 C0OH; R d - CH 3 ; R f - CH 3 ; R k - 3-FBz; 
3-70. R a = CH 3 ; R b - CI^COOH; R k - 3,4-diMeOBz; 
3-71. R a = SCH 3 ; R b =, CH(4-FBz)C00H; R d = CH3 ; 
R k = Bz; 

3-72. R c _ CH(3,4-diMeOBz)COOH; R d = CH 3 ; R k = 3-ClBz; 
3-73. R C = CH(3-ClBz)COOH; R e - OH; R k - 4-MeOBz; 
3-74. R a = CH 3 ; R C = CH(Bz)C0OH; R f - F; R k = 3 -FBz; 
3-75. R a = SCH 3 ; R c = CH 2 COOH; R f - Ph; R k = Bz ; 
3-76. R a = CH 3 ; R C = CH (3-MeOBz) COOH; R k . Bz; 
3-77. R b = CH(3-PhEt)COOH; R d - Ph; R k = Bz; 
3-78. R a - SCH 3 ; R b - CH 2 COOH; R f = Bz; R k = 4-FBz; 
3-79. R C = CH 2 COOH; R d - CH 3 ; R h - CH 3 ; R k = 3-MeOBz; 
3-80. R a - CH 3 ; R C - CH (3 -MeOBz) COOH; R h - Bz; 
R k = 4-ClBz; 

3-81. R b - CH 2 C00H; R d = CH 3 ; R8 - CH 3 ; R k = 4-FBz; 
3-82. R a - SCH 3 ; R C - CH(Bz)COOH; R e « OCH 3 ; R k = Bz; 
3-83. R a - CH 3 ; R C - CH { 3 - FBz ) COOH ; R k - 3-ClBz; 
3-84. R a - CH 3 ; R b - CH 3 ; R C = CH ( 3 - PhEt ) COOH; R f = F; 
R k - Bz; 

3-85. R a - CH 3 ; R b . CH 2 CH 2 C0OH; R h - OH; R k - Bz; 
3-86. R a = SCH 3 ; R b = CH 3 ; R C - CH 2 COOH; R e = OH; 
R k = Bz; 

3-87. R a = CH 3 ; R C = CH (3-MeOBz) COOH; R k = Bz; 
3-88. R a = CH 3 ; R C - CH (3-ClBz) COOH; R h = CH 3 ; 
R k - 3-FBz; 

3-89. R b = CH(Bz)COOH; R d - CH 3 ; R f - CH 3 ; R k = 4-NH BZ; 
3-90. R a = SCH 3 ; R b = 4-FBz; R C = CH 2 COOH; R k = Bz; 
3-91. R C = CH{3-MeOBz)COOH; R d = CH 3 ; R f = CH 3 ; R b = Bz; 
3-92. R C - CH (4 -FBz) COOH; R d = F; R f = OH; R b = Bz; 
3-93. R a = SCH 3 ; R b = CH 2 CH 2 COOH; R k = 4-FBz; 
3-94. R b = CH(CH 2 4- FBz) COOH; R d = CH 3 ; R k = Bz ; 
3-95. R C = CH(CH 2 3- FBZ) COOH; R e = CI; R k = 3-ClBz; 
3-96. R C = CH(CH 2 3-C1BZ)C00H; R h = CH 3 ; R k = 4-MeOBz; 
3-97. R a = CH 3 ; R b = CHCH_, ( 3 - PhEt ) COOH ; R f = OH; 
R k = Bz; 

3-98. R a = F; R b = CH 2 CH 2 COOH; R e = OH; R k = 4-ClBz; 
3-99. R a = SCH 3 ; R b - CH 2 C0OCH 2 0C0C (CH 3 ) 3 ; R k =, 4-FBz; 
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3-100. R b - CH(4-FBz)COOCH 2 OCOC(CH 3 ) 3 ; R k = Bz; 

3-101. R C - CH{3-FBz)COOCH 2 OCOC(CH 3 ) 3 ; R d - CH 3 ; 
R k = 3-ClBz; 

3-102. R C = CH(3-ClBz)COOCH 2 OCOC(CH 3 ) 3 ; R k - 4-MeOBz; 

3-103. R a - SCH,; R b = CH ( 3 -PhEt) COOCH-OCOC (CH- ) , ; 

lr * 3 3 

R K = Bz; 

3-104. R b - CH 2 CH 2 COOCH 2 OCOC(CH 3 ) 3 ; R k = 4-ClBz; 

3-105. R a = SCH 3 ; R b - CH 2 COOCH 3 ; R k - 3-ClBz; 

3-106. R b = CH(4-FBz) COOCH 3 ; R k - Bz; 

3-107. R b « CH(4-FBz)COOCH 3 ; R d - CH 3 ; R k = 3-FBz; 

3-108. R b = CH(3-PhEt) COOCH 3 ; R k - Bz; 

3-109. R b = CH 2 C00Et; R k = 3-ClBz; 

3-110. R a - SCH 3 ; R b = CH 2 C00Et; R k = 3-ClBz; 

3-111. R C = CH(3-FBz)COOEt; R k - 3-ClBz; 

3-112. R b = CH(4-FBz)COOEt; R k = 3-FBz; 

3-113. R b = CH(3-PhEt)COOEt; R d - CH 3 ; R k - Bz; 

3-114. R b - CH(3-PhEt)COOEt; R k = Bz; 

3-115. R b - CH 2 COOCH 2 CH 2 OCOCH 3 ; R k = 3-ClBz; 

3-116. R a = SCH 3 ; R b = CH 2 COOCH 2 CH 2 OCOCH 3 ; R k - 3-ClBz; 

3-117. R C = CH(3-FBz)COOCH 2 CH 2 OCOCH 3 ; R k - 3-ClBz; 

3-118. R a = CH 3 ; R C = CH (3 -ClBz) COOCH 2 CH 2 OCOCH 3 ; 

R k = 4-MeOBz; 

3-119. R b = CH 2 COOCH 2 CH 2 N(CH 3 ) 2 ; R k - 3-ClBz; 

3-120. R a = SCH 3 ; R b = CH 2 COOCH 2 CH 2 N (CH 3 ) 2 ; R k = 3-ClBz; 

3-121. R C - CH(3-FBz)COOCH 2 CH 2 N(CH 3 ) 2 ; R k - 3-ClBz; 

3-122. R C - CH(3-ClBz)COOCH 2 CH 2 N(CH 3 ) 2 ; R k = 4-MeOBz; 

3-123. R b = CH 2 CONHCH 3 ; R k = 3-ClBz; 

3-124. R b = CH(4-FBz)CONHCH 3 ; R k - Bz; 

3-125. R a = SCH 3 ; R b = CH (4 - FBz) CONHCH 3 ; R k = Bz; 

3-126. R b = CH(4-FBz) CONHCH 3 ; R k - 3 -FBz; 

3-127. R b = CH(3-PhEt)CONHCH 3 ; R k - Bz; 

3-128. R b = CH 2 CONHCH 2 CH 2 OH; R k = 3-ClBz; 

3-129. R b = CH(4-FBz)CONHCH 2 CH 2 OH; R k = Bz; 

3-130. R a = CH 3 ; R b = CH { 4 - FBz) CONHCH 2 CH 2 OH; R k = Bz; 

3-131. R C = CH(3-ClBz)CONHCH 2 CH 2 OH; R k = 4-MeOBz; 

3-132. R b = CH 2 CH 2 CONHCH 2 CH 2 OH; R k = 4-ClBz; 

3-133. R b = CH 2 CONHCH 2 CH 2 N(CH 3 ) 2 ; R k » 3-ClBz; 
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3-134. R* - CH 3 ; R b - C^CONHCHjC^N (CH 3 ) 2 ; R k - 3-ClBz; 
3-135. R = CH(4-FBz)CONHCH 2 CH 2 N(CH 3 ) 2 ; R k = B Z; 
3-136. R= = CH(3-ClBz)CONHCH 2 CH 2 N(CH 3 ) 2 ; R k - 4-MeOBz; 
3-137. R - CH 2 CH 2 CONHCH 2 CH 2 N(CH 3 ) 2 ; R k - 4-ClBz; 
3-138. R a = SCH 3 ; R b - 0CH 2 C00H; R e - CH 3 ; R k = Bz; 
3-139. R b = OCH 2 COOH R d - CH 3 ; R f = C H 3 ; R k = 3-PBz; 
3-140. R a - CH 3 ; R b = OCH 2 COOH; R k - 3,4-diMeOBz; 
3-141. R a - SCH 3 ; R b = OCH (4-FBz) COOH; R d = CH 3 ; R k = B z 
3-142. R c - OCH(3,4-diMeOBz)COOH R d = CH 3 ; R k - 3-ClBz; 
3-143. R C = OCH(3-ClBz)COOH; R e - OH; R k = 4-MeOBz; 
3-144. R a = CH 3 ; R C = OCH (Bz) COOCHjOCOC (CHg ) , ; R f - F; 
R k - 3-FBz 

3-145. R a - SCH ;.R b - 0CH(4-FBz) COOCH,CH-N (CH,) „; 

R° - CH 3 ; R K = Bz; 
3-146. R a = SCH 3 ; R b - 0CH 2 CH 2 C0OH; R e = CH 3 ; R k - Bz; 
3-147. R b - OCH 2 CH 2 COOH; R d - CH 3 ; R f - CH 3 ; R k - 3-FBz; 
3-148. R a . CH 3 ; R b - OCH 2 CH 2 C0OH; R k - 3 . 4 - diMeOBz ; 
3-149. R a - SCH 3 ; R b - OCH 2 CH(4-FBz) COOH; R d - CH, ; 

R k - Bz; 

3-150. R C - OCH(3,4-diMeOBz)CH_COOH; R d - CH, ; 
R - 3-ClBz; 

3-151. R C = OCH(3-ClBz)CH 2 COOH R e - OH; R k - 4-MeOBz; 

3-152. R a - CH,; R C - OCH_CH(Bz) COOCH-OCOC (CH, ) , ; 

f k 2 3 3 

R m F R* = 3-FBz 

3-153. R a - SCH 3 ; R b - OCH-CH (4-FBz) COOCH_CH,N (CH, ) _ ; 

R = CH 3 ; R K = Bz; 

3-154. R b . CH 2 COOH; R d = CH 3 ; R k = COPh 

3-155. R b = CH 2 COOH; R k = CO(4-Cl-Ph); 

3-156. R C = CH (3-FBz) COOH; R d = CH 3 ; R k = CO(3-F-Ph); 

3-157. R c = CH(4-MeOBz)COOH; R k = CO(3-F-Ph); 

3-158. R b = CH(3-PhEt)COOH; R f = CI; R k = CO(3-F-Ph); 

3-159. R b = CH(Bz)C0OH; R d = CH 3 ; R k = CO(3-F-Ph); 

3-160. R C = CH(BZ)C00H; R k = CO(4-F-Ph); 

3-161. R b . CH(Bz)COOH; R e = F; R k = C0(4-Me0-Ph) 

3-162. R a = SCH 3 ; R b = CH(Bz)COOH; R k = COPh; 

3-163. R C . CH(Bz)COOH; R k = CO (3 , 4 -MeO-Ph) ; 

3-164. R C = CH(Bz)COOH; R d = CH 3 ; R k = CO (3,4- MeO - Ph ) ; 
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3-165. R b . CH(Bz)COOH; R k - CO ( 3 , 4 -MeO- Ph) ; 

3-166. R b = CH 2 COOH; R d = CH 3 ; R k = COCH 3 ; 

3-167. R b = CH(Ph)COOH; R d = CH 3 ; R k - COCH 3 ; 

3-168. R a - SCH 3 ; R b - CH 2 COOH; R k = COCH 3 ; 

3-169. R a = SCH 3 ; R b = CH(Bz)COOH; R k = COCH 3 ; 

3-170. R b = CH 2 COOH; R d = CH 3 ; R k = COCH{CH 3 ) 2 ; 

3-171. R b = CH(Ph)COOH; R d = CH 3 ; R k = COCH(CH 3 ) 2 ; 

3-172. R a = SCH 3 ; R b = CH 2 COOH; R k = COCH(CH 3 ) 2 ; 

3-173. R a = SCH 3 ; R b - CH(Bz)COOH; R k - COCH(CH 3 ) 2 ; 

3-174. R b = CH 2 COOH; R d = CH 3 ; R k - COCH(CH 3 ) 2 ; 

3-175. R b = CH 2 CH 2 COOH; R d = CH 3 ; R k - COEt; 

3-176. R a - SCH 3 ; R b = CHjCOOH; R k - COEt; 

3-177. R b = CH 2 COOH; R d = CH 3 ; R k = CH 2 (thiophen-3-yl) 

3-178. R b = CH 2 COOH; R k = CH 2 (thiophen-3-yl) ; 

3-179. R C - CH<3-FBz)COOH; R d m CH 3 ; 

R k - CH 2 (thiophen-3-yl) ; 
3-180. R C = CH(4-Me0Bz)C00H; R k = CH 2 ( thiophen - 3 - yl ) ; 
3-181. R C - CH(4-MeOBz) COOCH 2 OCOC(CH 3 ) 3 ; 

R k = CH 2 (thiophen-3-yl) ; 
3-182. R b - CH 2 COOH; R d = CH 3 ; R k - CH 2 (thiophen-3-yl) 
3-183. R b - CH 2 COOH; R k = CH 2 (thiophen-3 -yl) ; 
3-184. R C - CH(3-FBz)COOH; R d = CH 3 ; 

R k = CH 2 (thiophen-3-yl) ; 
3-185. R C - CH(4-MeOBz)C0OH; R k = CH 2 ( thiophen- 3 -yl ) ; 
3-186. R C = CH(4-Me0Bz)C0OCH 2 0COC(CH 3 ) 3 ; 

R k = CH 2 (thiophen- 3- yl) ; 
3-187. R b = CH 2 COOH; R d = CH 3 ; R k = CH 2 (pyridin- 3 -yl) ; 
3-188. R b = CH 2 COOH; R k - CH 2 (pyridin- 3 -yl ) ; 
3-189. R C - CH(3-FBz)COOH; R d = CH 3 ; 

R k = CH 2 (pyridin- 3- yl) ; 
3-190. R c = CH(4-MeOBz)COOH; R k = CH 2 (pyridin- 3 -yl) ; 
3-191. R C = CH(4-MeOBz)COOCH 2 OCOC(CH 3 ) ; 

R k = CH 2 (pyridin-3-yl) ; 
3-192. R b = CH 2 COOH; R d = CH 3 ; R k = CH 2 (pyridin- 3 -yl) ; 
3-193. R b = CH 2 COOH; R k = CH 2 (pyridin- 3 -yl ) ; 
3-194. R C = CH(3-FBz)COOH; R d = CH 3 ; 

R k = CH 2 (pyridin-3-yl) ; 
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3-195. R C =. CH(4-MeOBz)C0OH; R k - CH., (pyridin- 3 -yl ) ; 
3-196. R c = CH(4-MeOBz)COOCH 2 OCOC(CH 3 ) 3 ; 

R k = CH 2 (pyridin- 3- yl) ; 
3-197. R b - CH 2 C00H; R d = CH 3 ; R k = CH 2 (pyridin-4 -yl) ; 
3-198. R b = CH 2 C0OH; R k = CH 2 (pyridin-4 -yl) ; 
3-199. R c « CH(3-FBz)COOH; R d - CH 3 ; 

R k = CH 2 (pyridin- 4 -yl) ; 
3-200. R c - CH(4-MeOBz)COOH; R k = CH 2 (pyridin-4 -yl) ; 
3-201. R b = CH 2 Tet; R k = Bz; 
3-202. R a - SCH 3 ; R b = CH 2 TeC; R k = Bz; 
3-203. R a = SCH 3 ; R b - CH 2 CH 2 Tet; R k - 4-FBz; 
3-204. R a = SCH 3 ; R b - CH 2 CH 2 CH 2 Tet ; R k - 4-PBz; 
3-205. R a = CH 3 ; R b - CH 2 Tet; R k - Bz; 
3-206. R a = SCH 3 ; R C = Tet; R k = Bz; 
3-207. R a = SCH 3 ; R d - Tet; R k - (3 -MeO) PhCH 2 ; 
3-208. R a - SCH 3 ; R C « CH 2 Tet; R k - Bz; 
3-209. R a - SCH 3 ; R d - CH 2 Tet; R k = (4-F)PhCH 2 ; 
3-210. R a - CH 3 ; R b - S0 2 NHCOCH 3 ; R k = (4-F)PhCH 2 ; 
3-211. R a = SCH 3 ; R b - SO 2 NHC0CH 3 ; R k - Bz; 
3-212. R a - CH 3 ; R C - S0 2 NHCOCH 3 ; R k - CH 2 CH 2 CH 3 ; 
3-213. R a - SCH 3 ; R d - S0 2 NHCOCH 3 ; R k - (4-Cl)PhCH 2 ; 
3-214. R a - SCH 3 ; R b = S0 2 NHCOCH 2 CH 3 ; R k - Bz; 
3-215. R a = CH 3 ; R b - S0 2 NHCOCH 2 CH 3 ; R k = (4-F)PhCH 2 ; 
3-216. R a - SCH 3 ; R C = S0 2 NHCOCH 2 CH 3 ; R k = CH 3 ; 
3-217. R a = CH 3 ; R d = S0 2 NHCOCH 2 CH 3 ; R k = Bz; 
3-218. R a = CH 3 ; R b = S0 2 NHCOCH 2 Ph; R k - (3 , 4-MeO) PhCH ; 
3-219. R a = SCH 3 ; R b = S0 2 NHCOCH 2 Ph; R k = Bz; 
3-220. R a = CH 3 ; R C = S0 2 NHCOCH 2 Ph; R k = Bz ; 
3-221. R a = SCH 3 ; R d = S0 2 NHCOCH 2 Ph; R k = ( 4 - CI ) PhCH 2 ; 
3-222. R a . SCH 3 ; R b = CH 2 S0 2 NHCOCH 3 ; R k = Bz; 
3-223. R a = CH 3 ; R b = CH 2 S0 2 NHCOCH 3 ; R k = Bz; 
3-224. R a = SCH 3 ; R C = CH 2 S0 2 NHCOCH 3 ; R k = (4-F)PhCH 2 ; 
3-225. R a = CH 3 ; R d = CH 2 S0 2 NHCOCH 3 ; R k = (4 -CF 3 ) PhCH 2 ; 
3-226. R a = CH 3 ; R b = CH 2 S0 2 NHCOCH 2 CH 3 ; R k = Bz; 
3-227. R a = SCH 3 ; R b = CH 2 S0 2 NHCOCH 2 CH 3 ; R k = Bz ; 
3-228. R a = CH 3 ; R C = CH 2 S0 2 NHCOCH 2 CH 3 ; 

R k = (4-N0 2 ) PhCH 2 ; 
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3-229. R a - SCH 3 ; R d - CH 2 S0 2 NHCOCH 2 CH 3 ; R k - Bz; 

3-230. R a - SCH 3 ; R b - C^SOjNHCOCHjPh; R k - (4-F)PhCH 2 ; 

3-231. R a - CH 3 ; R b = CH 2 SO 2 NHC0CH 2 Ph; R k = Bz; 

3-232. R a - SCH 3 ; R C = CH 2 S0 2 NHCOCH 2 Ph; R k = Bz; 

3-233. R a = CH 3 ; R d = CH 2 S0 2 NHCOCH 2 Ph; R k - (4-F)PhCH 2 ; 

3-234. R b = C(CH 3 ) 2 COOH; R k - Bz ; 

3-235. R a = SMe; R b - CH 2 C00H; R d = n-Pr; R k = Bz ; 

3-236. R a = SMe; R b = CH 2 Tet; R d = n-Pr; R k = Bz; 

3-237. R a = SMe; R b = OCH 2 C0OH; R d = n-Pr; R k - Bz; 

3-238. R a = SMe; R b = CH (CH 2 Ph) COOH; R d = n-Pr; R k = Bz . 

Of these, the preferred compounds are Nos. 3-12, 
3-13, 3-19, 3-32, 3-38, 3-41, 3-42, 3-57, 3-63, 3-73, 
3-82, 3-86,93, 3-101, 3-105. 3-116, 3-120, 3-140, 3-153, 
3-161, 3-169, 3-179, 3-202, 3-203. 3-205, 3-212, 3-219, 
3-223 , 3-235, and 3-236 and the most preferred are Nos. 
3-12, 3-19, 3-38, 3-73, 3-202, 3-219 and 3-236 

Further examples of specific compounds of the 
present invention are the thiopyranoindole derivatives 
indicated by formula (1-4) : 



Rd R c 
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in which all substituent groups are as defined below, 
those not mentioned being hydrogen: 

4-1. R a - COOH; n = 0; 

4-2. R C - COOH; R e = CH 3 ; n = 0; 

4-3. R e = COOH; n = 0; 

4-4. R f = COOH; n - 0; 



4-5. R a - CH-COOH; n - 0 

4-6. R° = CH 2 COOH; n = 0 

4-7. R d = CH 2 COOH; n - 0 

4-8. R a 

4-9. R b 

4-10. R C 



4-11. R a « Tet; n = 0; 
4-12. R b - Tet; n - 0; 
4-13. R C - Tet; n - 0; 

4-14. R a - CH 2 Tet; n - 0; 

4-15. R C - CH 2 Tet; n - 0; 

4-16. R a - CH 2 CH 2 Tet; n - 0; 

4-17. R b . CH 2 CH 2 Tet; R f - CI; n - 0; 

4-18. R b = S0 2 NHCOCH 3 ; n = 0; 

4-19. R C = S0 2 NHCOCH 3 ; n = 0; 

4-20. R a = CH 2 S0 2 NHCOCH 3 ; n - 0; 

4-21. R a = COOH; R C - CH 3 ; n = 0; 

4-22. R b « COOH; R C = CH 2 CH 3 ; n - 0; 

4-23. R a - CH 3 ; R C - COOH; n = 0; 

4-24. R a = CH 2 COOH; R C = CH 2 CH 3 ; n = 0; 

4-25. R b = CH 2 COOH; R C = CH 3 ; R f = MeO; n = 0; 

4-26. R b = CH 3 ; R C - CH 2 COOH; n = 0; 

3 = CH 2 CH 2 COOH; R C = CH 3 ; n - 0 ; 
b = CH 2 CH 2 COOH; R C = CH 3 ; n = 0; 

4-29. R a = CH 2 CH 3 ; R C = CH 2 CH 2 COOH; n = 0 ; 

4-30. R a = Tet; R C = CH 3 ; n = 0 ; 

4-31. R b = Tet; R C = CH 2 Ph; n = 0; 

4-32. R a = CH 3 ; R b = CH 3 ; R C = Tet; n = 0; 

4-33. R a = CH 2 Tet; R C = Ph; n = 0; 

4-34. R b = CH 2 Tet; R C = CH 3 ; n = 0; 



= CH 2 CH 2 COOH; n - 0 
= CH 2 CH 2 C0OH; n - 0 
= CH 2 CH 2 COOH; n = 0 



4-27. R' 
4-28. R L = 
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4-35. R a - CH 2 CH 2 Ph; R b - CH 3 ; R C - CH 2 TeC; R h = CH 3 ; 

n - 0; 

4-36. R = CH 2 CH 2 Tet; R C = CH 3 ; n = 0; 

4-37. R a = CH 3 ; R C = CH 2 CH 2 Tet; n - 0; 

4-38. R a = S0 2 NHCOCH 3 ; R C = CH 3 ; R d = CI; n . 0; 

4-39. R b = CH 3 ; R C = S0 2 NHCOCH 3 ; n - 0; 

4-40. R a = CH 2 S0 2 NHCOCH 3 ; R C = CH 3 ; n = 0 ; 

4-41. R a = COOH; R C = (4-F)Ph; n . 0 ; 

4-42. R b = COOH; R C = (3-MeO)Ph; n - 0; 

4-43. R b = CH 2 COOH; R C - Ph; n - 0; 

4-44. R a - CH 2 CH 2 COOH; R C = (4-MeO)Ph; n=0; 

4-45. R a « Ph; R C = CH 2 CH 2 C0OH; n = 0; 

4-46. R a = Tet; R C = Ph; n - 0; 

4-47. R a = CH 2 Tet; R C - (3-F)Ph; n - 0; 

4-4 8. R b = CH 2 CH 2 CH 3 ; R C = CH 2 Tet; n - 0; 

4-49. R a - CH 2 CH 2 Tet; R C - (3-N0 2 )Ph; n - 0; 

4-50. R b = S0 2 NHC0Ph; R C = Ph; n - 0; 

4-51. R b «= CH 2 S0 2 NHCOPh; R C = U-NH^Ph; n - 0; 

4-52. R a = Ph; R C = CH 2 S0 2 NHCOPh; n = 0; 

4-53. R a = COOH; R C = Ph; R 1 = CH 2 -(4-F)Ph; n = 0; 

4-54. R b = COOH; R C - (4-Cl)Ph; R 1 = CH 2 Ph; n = 0; 

4-55. R a = Ph; R b = CH 3 ; R C = COOH; R 1 - CH 2 Ph; n - 0; 

4-56. R a = CH 2 C00H; R C = Ph; R* - CH 2 Ph; n = 0; 

4-57. R b = CH 2 C00H; R C - Ph; R 1 « CH 2 ~ (4-NH 2 ) Ph; n = 0; 

4-58. R b = (3-F)Ph; R C = CHjCOOH; R 1 = CH 2 Ph; n - 0; 

4-59. R a = CH 2 CH 2 COOH; R C = Ph; R 1 = CH 2 - (4-MeO) Ph; n - 0; 

4-60. R b = CH 2 CH 2 COOH; R C = (3-CH 3 CO)Ph; R 1 = CH 2 Ph; 

n = 0 ; 

4-61. R a - Tet; R C = Ph; R 1 = CH 2 - (4-C1) Ph; n = 0; 

4-62. R b = Tet; R C = Ph; R 1 = CH 2 Ph; R e - F; n = 0; 

4-63. R a - Ph; R C = Tet; R 1 = CH 2 - ( 3 , 4 -DiMeO) Ph; n = 0; 

4-64. R a = CH 2 Tet; R 1 = CH 2 Ph; n = 0; 

4-65. R a = CH 2 CH 2 Tet; R C = Ph; R 1 = CH 2 -(4-F)Ph; n = 0; 

4-66. R a - Ph; R C = CH-O^Tet; R 1 = CH-Ph; n = 0; 

4-67. R a = S0 2 NHCOPh; R = (3-N0 2 )Ph; R ft = N0 2 ; 

R 1 = CH 2 Ph; n = 0; 

4-68. R b - CH 2 S0 2 NHCOPh; R C = Ph; R 1 - CH 2 - ( 4 - CI ) Ph; n = 0; 
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4-69. R a - COOH; R b - <3-F)Ph; R 1 - CH 2 Ph; n = 0; 

4-70. R b - COOH; R C = Ph; R 1 = CH 2 - (4-N0 2 ) Ph; n = 0; 

4-71. R a = CH 3 ; R b - Ph; R C = COOH; R i = CH 2 -(3-F)Ph; n = 0 

4-72. R a = CH 2 C00H; R b = (4-CH 3 CONH) I Ph; R 1 = CH 2 Ph; n = 0; 

4-73. R a = (3-F)Ph; R b - CH 2 COOH; R 1 = CH 2 - ( 4 - F) Ph; n - 0; 

4-74. R a = CH 2 Ph; R b = CH 2 COOH; R 1 = CH 2 - (3 , 4 -DiMeO ) Ph; 

n = 0; 

4-75. R a = CH 2 CH 2 COOH; R b - Ph; R 1 - CH 2 Ph; n - 0; 

4-76. R a = (4-MeO)Ph; R b = CH 2 CH 2 COOH; R* - CH 2 Ph; n - 0 ; 

4-77. R a = Tet; R b - Ph; R 1 - CH_-(4-F)Ph; n - 0; 

4-78. R = CH 3 ; R . Tet; R 1 - CH 2 - (3 -MeO) Ph; n - 0; 

4-79. R a = (4-F)Ph; R b = Tet; R i - CH 2 Ph; n - 0; 

4-80. R a = CH 2 Tet; R b = (4-MeO)Ph; R 1 * CH 2 -(4-F)Ph; n - 0; 

4-81. R a = CH 2 CH 2 Tet; R b - Ph; R 1 - CH 2 - (3 -MeO) Ph; n . 0; 

4-82. R b = CH 2 CH 2 Tet; R C - (4-F)Ph; R 1 - CH 2 Ph; n - 0; 

4-83. R a « S0 2 NHCOPh; R b - Ph; R 1 - CH 2 -(2-F)Ph; n - 0; 

4-84. R b - CH 2 SO 2 NHC0Ph; R C - (3-Cl)Ph; R 1 - CH 2 Ph; n = 0; 

4-85. R a - COOH; R b - (3-F)Ph; R 1 - CH 2 Ph; n - 0; 

4-86. R a - Ph; R b - COOH; R 1 - CH 2 - (4-MeO) Ph; n - 0; 

4-87. R a - CH 3 ; R b - COOH; R C - CH 2 CH 2 CH 3 ; 

R 1 - CH 2 - <3-F)Ph; 

4-88. R a = CH 2 COOH; R b - (2-Cl)Ph; R* = CH 2 - (4-C1) Ph; n - 0 

4-89. R a - (4-MeO)Ph; R b - CH 2 COOH; R 1 = CH 2 Ph; n = 0; 

4-90. R a - Ph; R b = CH 2 COOH; R C = CH 3 ; 

R 1 = CH 2 - (3-NH 2 )Ph; n = 0; 

4-91. R a - CH 2 CH 2 COOH; R b = (3,4 -DiMeO) Ph; R f = NH 2 ; 

R 1 = CH 2 Ph; n = 0 

4-92. R a = CH 2 CH 3 ; R b = CH 2 CH 2 COOH; R 1 = CH 2 -(4-F)Ph; 

n = 0; 

4-93. R a = Tet; R b = (4-N0 2 )Ph; R 1 = CH 2 Ph; n = 0; 

4-94. R a . Ph; R b = Tet; R 1 = CH 2 - (4-MeO) Ph; n = 0; 

4-95. R a = Tet; R b = (3-Cl)Ph; R 1 = CH 2 Ph; n = 0; 

4-96. R a = CH 2 Tet; R b = Ph; R 1 = CH 2 -(4-F)Ph; n = 0; 

4-97. R a = CH 2 CH 2 Tet; R b = Ph; R 1 = CH 2 -(3-F)Ph; n = 0; 

4-98. R b = CH 2 CH 2 Tet; R C = (4-F)Ph; R 1 = CH,,-(4-F)Ph; n = 0 

4-99. R a = S0 2 NHCOPh; R b = Ph; R 1 = CH 2 Ph; n = 0; 
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4-100. R b - CH 2 S0 2 NHCOPh; R C = Ph; R 1 - CH 2 - ( 3 , 4 -DiMeO) Ph; 

n - 0; 

4-101. R a - COOH; R b - CH 3 ; R 1 - CH 2 - ( 3 , 4 -DiMeO) Ph ; n - 0; 
4-102. R b - COOH; R C - CH 3 ; R 1 - CH 2 Ph; n - 0; 
4-103. R a - CH 2 COOH; R b - CH 3 ; R 1 - CH 2 Ph; n - 0; 
4-104. R b = CH 2 C00H; R C = CH 3 ; R 1 = CH 2 Ph; n - 0; 
4-105. R a = CH 3 ; R b = CH 2 COOH; R C - CH 3 ; 

R 1 = CH 2 - (3,4-DiMeO)Ph; n « 0; 
4-106. R a - CH 2 CH 2 COOH; R b = CH 3 ; R 1 - CH 2 Ph; n = 0; 
4-107. R b - CH 2 CH 2 COOH; R C »CH 3 ; R 1 = CH 2 Ph; n - 0; 
4-108. R a - Tet; R b - CH 3 ; R 1 = CH 2 Ph; n - 0; 
4-109. R a = CH 3 ; R b - Tet; R 1 = CH 2 Ph; n - 0; 
4-110. R a - CH 3 ; R C - Tet; R 1 = CH 2 Ph; n = 0; 
4-111. R a = CH 2 Tet; R b = CH 3 ; R 1 - CH 2 Ph; n = 0; 
4-112. R a = CH 2 CH 2 Tet; R b = CH 3 ; R X - CH 2 Ph; n - 0; 
4-113. R b - CH 2 CH 2 Tet; R C = CH 3 ; R 1 _ - CH 2 Ph; n = 0; 
4-114. R a = S0 2 NHCOCH 3 ; R b - CH 3 ; R 1 - CH 2 Ph; n - 0; 
4-115. R a = CH 3 ; R b - CH 2 S0 2 NHCOCH 3 ; R 1 » CH 2 Ph; n - 0; 
4-116. R a = COOH; R b = CH 3 ; R C = CH 3 ; R 1 = CH 2 Ph; n - 0; 
4-117. R a - CH 3 ; R b = COOH; R C « CH 3 ; 

R 1 = CH 2 - (3,4-DiMeO)Ph; n - 0; 
4-118. R a - CH 3 ; R b = CH 3 ; R C = COOH; R 1 « CHjPh; n = 0; 
4-119. R a - CH 2 C0OH; R b = CH 3 ; R C - CH 3 ; R 1 = CH 2 Ph; n = 0; 
4-120. R a = CH 3 ; R b = CH 2 CO0H; R C = CH 3 ; R 1 = CH 2 Ph; n - 0; 
4-121. R a - CH 3 ; R b = CH 3 ; R C - CH 2 COOH; 

R 1 = CH 2 - (3 ,4-DiMeO) Ph; n = 0; 
4-122. R a - CH 2 CH 2 COOH; R b = CH 3 ; R C = CH 3 ; 

R 1 = CH 2 Ph; 11=0; 
4-123. R a = CH 3 ; R b = CH 2 CH 2 COOH; R C = CH 3 ; 

R 1 = CH 2 Ph; n = 0; 
4-124. R a = Tet; R b = CH 3 ; R C = CH 3 ; R 1 = CH 2 Ph; n = 0; 
4-125. R a = CH 3 ; R b = Tet; R C = CH 3 ; 

R 1 - CH 2 - (3, 4 -DiMeO) Ph; n = 0; 
4-126. R a = CH 3 ; R b = CH 3 ; R C = Tet; R 1 = CH 2 Ph; n = 0; 
4-127. R a = CH 2 Tet; R b = CH 3 ; R C = CH 3 ; R 1 = CH 2 Ph; n = 0; 
4-128. R a = CH 2 CH 2 Tet; R b = CH 3 ; R C = CH 3 ; R 1 = CH 2 Ph; n = 0; 
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4-129. R a = CH 3 ; R b - CH 2 CH 2 Tet; R C - CH 3 ; 

R 1 - CH 2 - (3,4-DiMeO)Ph; n - 0; 
4-130. R a = S0 2 NHCOCH 3 ; R b - CH 3 ; R C = CHj ; 

R 1 - CH 2 Ph; n = 0; 
4-131. R a = CH 3 ; R b - CH 2 S0 2 NHCOCH 3 ; R C - CH 3 ; 

R 1 = CH 2 Ph; n - 0; 
4-132. R a = COOH; R b = CH 3 ; R C - CH 3 ; R 1 = (3 , 4-DiMeO) Ph; n = 0 
4-133. R - CH 3 ; R B = COOH; R C = CH 3 ; R 1 = Ph; n = 0; 
4-134. R a = CH 3 ; R b = CH 3 ; R C - COOH; R 1 = Ph; n « 0; 
4-135. R a = CH 2 COOH; R b = CH 3 ; R C » CH 3 ; R 1 - Ph; n 1 0; 
4-136. R a = CH 3 ; R b - C^COOH; R C = CH 3 ; R* = Ph; n = 0; 
4-137. R a = CH 3 ; R b = CH 3 ; R C = CH 2 COOH; R 1 - Ph; n = 0; 
4-138. R a = CH 2 CH 2 COOH; R b - CH 3 ; R C - CH 3 ; R 1 = Ph; n - 0; 
4-139. R a = CH 3 ; R b = CH 2 CH 2 COOH; R C - CH 3 ; R 1 = Ph; n - 0; 
4-140. R a = Tet; R b - CH 3 ; R C = CH 3 ; R 1 = Ph; n = 0; 
4-141. R a - CH 2 CH 3 ; R b - Tet; R c - CH 3 ; R 1 = Ph; n - 0; 
4-142. R a - CH 3 ; R b - CH 3 ; R C - Tet; R 1 - Ph; n - 0; 
4-143. R a - CH 2 Tet; R b - CH 3 ; R C - CH 3 ; R 1 - Ph; n = 0; 
4-144. R a = CH 2 CH 2 Tet; R b - CH 3 ; R C - CH 3 ; 

R 1 = (3,4-DiMeO)Ph; n = 0; 
4-145. R a = CH 3 ; R b - CH 2 CH.,Tet; R C = CH 3 ; R 1 = Ph; n - 0; 
4-146. R a = S0 2 NHCOCH 3 ; R b = CH 3 ; R C = CHj ; 

R 1 = (3,4-DiMeO)Ph; n = 0; 
4-147. R a = CH 2 CH 3 ; R b = CH 2 S0 2 NHCOCH 3 ; R C = CH 3 ; 

R 1 = Ph; n m 0; 

4-148. R a = COOH; R b = CH 3 ; R C = CH 3 ; R 1 = CH CH CH_; n = 0; 
4-149. R a = CH 2 CH 3 ; R b = COOH; R C = CH 3 ; 

R 1 = CH 2 CH 2 CH 2 Ph; n - 0; 
4-150. R a = CH 3 ; R b = COOH; R C = CH 3 ; 

R 1 = CH 2 CH 2 CH 2 CH 3 ; n - 0; 
4-151. R a = CH 2 COOH; R b = CH 3 ; R C = CH 3 ; 

R 1 = CH 2 CH 2 CH 2 CH 3 ; n = 0; 
4-152. R a = CH 3 ; R b = CH 2 COOH; R C = CH-jCHj,- 

R 1 = CH 2 CH 2 CH 3 ; n = 0; 
4-153. R a = CH 2 CH 3 ; R b = CH 3 ; R C = CH 2 COOH; 

R 1 = CH 2 CH 2 CH 3 ; n = 0; 
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4-154. R a = CH 2 CH 2 COOH; R b - CH 2 CH 3 ; R C - CH 3 



R 1 = CH 2 CH 2 CH 3 ; n = 0; 



4-155. R a = CH 3 ; R b = CH 2 CH 2 COOH; R u = CH 3 ; 

R 1 - CH 2 CH 2 CH 3 ; n = 0 ; 
4-156. R a = Tet; R b = CH 3 ; R C = CH 2 - (3 -MeO) Ph; 

R 1 = CH 2 CH 2 CH 3 ; n - 0; 
4-157. R a = CH 3 ; R b = Tet; R C - CH 3 ; R 1 = CH 2 CH 2 CH 2 Ph; n = 0 
4-158. R a = CH 2 Ph; R b = Tet; R C = CH 3 ; R i = CH 2 CH 2 CH 3 ; n - 0 
4-159. R a = CH 2 Tet; R b - CH 2 CH 3 ; R C - CH 3 ; 

R 1 = CH 2 CH 2 CH 2 Ph; n . 0; 
4-160. R a -= CH 2 CH 2 Tet; R b - CH 3 ; R c = CH 2 CH 3 ; 

R 1 = CH 2 CH 2 CH 3 ; n = 0; 
4-161. R a = CH 3 ; R b - CH 2 CH 2 Tet; R c = CH 2 Ph; 

R 1 - CH 2 CH 2 CH 3 ; n - 0; 
4-162, R a = S0 2 NHCOCH 3 ; R b . - CH 3 ; R c = CH 3 ; 

R X = CH 2 CH2- (4-C1) Ph; n - 0 ; 
4-163. R a = CH 2 Ph; R b = CHjSOjNHCOCI^ ; R C = CH 3 ; 

R 1 - CH 2 CH CH 3 ; n - 0; 
4-164. R a - COOH; R b = CK^ ; R° = CH 3 ; R 1 = CH 2 Ph; n - 1; 
4-165. R a = CH 3 ; R b = COOH; R 1 = CH 2 Ph; n = 1; 
4-166. R a = CH 2 CH 3 ; R b = COOH; R 1 = CH 2 CH 3 ; n = 1; 
4-167. R a = CH 2 COOH; R b = CH 2 CH 3 ; R C = CHj ; 



R 



1 = CH 2 Ph; n - 1 ; 



4-168. R b = CH 2 C00H; R C - CH 3 ; R 1 = CH 2 CH 2 CH 3 ; n = 1; 
4-169. R a = CH 3 ; R b = CH 2 COOH; R C = CH 3 ; 

R 1 = CH 2 CH 2 Ph; n = 1; 
4-170. R a = CH 2 CH 2 C00H; R b = CH 3 ; R C = CH 3 ; 

R 1 = CH 2 Ph; n - 1; 
4-171. R a = CH 3 ; R b = CH 2 CH 2 C00H; R C = CH 3 ; 

R 1 = CH 2 CH 2 CH 3 ; n = 1; 
4-172. R a = Tet; R b = CH 3 ; R C = CH 3 ; 

R 1 = CH 2 CH 2 - (4-F) Ph; n = 1; 
4-173. R a = CH 3 ; R b = Tet; R C = CH 3 ; 

R 1 = CH 2 - (3 , 4-DiMeO) Ph; n = 1; 
4-174. R a = CH 3 ; R b = CH 3 ; R C = Tet; 

R 1 = CH 2 CH 2 CH 3 ; n - 1; 
4-175. R a = CH 2 Tet; R C = CH 3 ; R 1 = CH 2 Ph; n = 1; 
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4-176. R b = CH 2 Tet; R C = CH 3 ; R 1 - CH 2 Ph; n - 1; 
4-177. R a = CH 2 Tet; R 1 = CH 2 Ph; n - 1; 
4-178. R a = CH 2 CH 2 Tet; R b = CH 3 ; R C - CH 3 ; 

R 1 = CH 2 CH 2 CH 3 ; n - 1; 
4-179. R b = CH 2 CH 2 Tet; R C = CH 3 ; R 1 = CH 2 Ph; n - 1; 
4-180. R a = S0 2 NHCOCH 3 ; R b - CH 3 ; R C = CH 3 ; 

R 1 = CH 2 - (3-MeO)Ph; n - 1; 
4-181. R b = CH 2 S0 2 NHCOCH 3 ; R C = CH 3 ; R^" = CH 2 CH 3 ; a - 1; 
4-182. R a = COOH; R b = CH 3 ; R C = CH 3 ; R 1 = CH 2 Ph; n - 2; 
4-183. R a = CH 3 ; R b - COOH; R i = CH 2 Ph; n = 2; 
4-184. R a = CH 2 CH 3 ; R C - COOH; R 1 « CH 2 CH 3 ; n = 2; 
4-185. R a = CH 2 COOH; R b - CH 2 CH 3 ; R C - CH 3 ; 

R 1 = CH 2 Ph; n « 2; 
4-186. R b = CH 2 COOH; R C - CH 3 ; R 1 = CH 2 CH 2 CH 3 ; n = 2; 
4-187. R a = CH 3 ; R b = CHjCOOH; R C - CH 3 ; 

R 1 = CH 2 CH 2 Ph; n - 2; 
4-188. R a = CH 2 CH 2 COOH; R b - CH 3 ; R c - CH-j ; 

R 1 - CH 2 Ph; n - 2; 
4-189. R a - CH 3 ; R b - CH 2 CH 2 COOH; R C - CH 3 ; 

R 1 - CH 2 CH 2 CH 3 ; n - 2; 
4-190. R a - Tet; R b - CH 3 ; R C - CH 3 ; 

R 1 - CH 2 CH 2 - (4-F)Ph; n = 2; 
4-191. R a - CH 3 ; R b =. Tet; R C - CH 3 ; 

R X - CH 2 - (3,4-DiMeO) Ph; n = 2; 
4-192. R a = CH 3 ; R b = CH 3 ; R C = Tet; 

R 1 - CH 2 CH 2 CH 3 ; n - 2; 
4-193. R a = CH 2 Tet; R C - CH 3 ; R i = CH 2 Ph; n = 2; 
4-194. R b = CH 2 Tet; R C = CH 3 ; R 1 = CH 2 Ph; n = 2; 
4-195. R a = CH 2 Tet; R 1 = CH 2 Ph; n - 2; 
4-196. R a = CH 2 CH 2 Tet; R b = CH 3 ; R C = CH 3 ; 

R 1 = CH 2 CH 2 CH 3 ; n = 2; 
4-197. R b = CH 2 CH 2 Tet; R C = CH" 3 ; R 1 = CH 2 Ph; n = 2; 
4-198. R a = S0 2 NHCOCH 3 ; R b = CH 3 ; R C = CH 3 ; 

R 1 = CH 2 - (3-MeO)Ph; n = 2 ; 
4-199. R b = CH 2 S0 2 NHCOCH 3 ; R C = CH 3 ; R 1 = CH 2 CH 3 ; n = 2. 



Of these, the preferred compounds are Nos . 4-5, 
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4-15, 4-35, 4-56, 4-57, 4-64, 4-68, 4-73, 4-89, 4-103, 
4-104, 4-120, 4-135, 4-136, 4-143, 4-152, 4-168 and 
4-193, and the most preferred are Nos . 4-56, 4-57, 4-64, 
4-103, 4-135 and 4-143. 

In the above, the following abbreviations are used: 



±Bu isobutyl ; 

Bz benzyl ,- 

Et ethyl; 

Me methyl ; 

Ph phenyl ; 

Pr propyl ; 

Tet tetrazolyl. 



In general, preferred compounds of the present 
invention are those compounds of Examples 5, 7, 9, 14, 
15, 17, 19, 21, 23, 25, 29, 31, 33, 37, 42, 46, 52, 61, 
72, 83, 84, 86, 87, 97, 102, 103, 104, 106, 111, 114, 
116, 118, 120, 130, 132, 134, 136, 137, 141, 143, 145, 
149, 152, 157, 161, 163, 165, 167, 170, 172, 174, 176, 
178, 180, 182, 184, 190, 200, 202, 204, 212, 214, 217, 
218, 221, 222, 228, 229, 233 and 235, while the most 
preferred compounds are those compounds of Examples 5, 
7, 9, 14, 17, 19, 21, 25, 83, 84, 86, 87, 97, 103, 116, 
118, 132, 136, 137, 141, 149, 152, 161, 165, 180, 190, 
200, 204, 212, 218 and 233. 

Other preferred compounds are: 
( 9 - Benzyl - 1 - isopropyl - 4 - methyl carbazol - 2 -yl ) acetic acid ; 
( 9 -Benzyl - 1 -methyl thio- 4 - trif luoromethylcarbazol - 2 -yl ) - 
acetic acid; 

( 9 -Benzyl -4 -methyl thiocarbazol- 3 -yl ) acetic acid; 
( 9 - Benzyl - 4 -me thyl - 1 -methyl thiocarbazol - 2 - yl ) acetic acid; 
( 9 - Benzyl - 3 -methyl - 1 -me thyl thiocarbazol - 2 -yl ) acetic acid; 
( 9 - Benzyl - 4 -me thyl - 1 -me thoxy carbazol - 2 - yl ) acetic acid ; 
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( 9 - Benzyl - 1 -methyl - 4 - methyl thiocarbazol - 3 - yl ) ace t ic acid; 
{ 9 - Benzyl - 1 -methyl -4 -methyl thiocarbazol - 3 - yl ) ace tic acid ; 
( 8 - Aza - 9 - benzyl - 4 -methyl - 1 -methyl thiocarbazol - 2 - yl ) acetic 
acid; 

and pharmaceutical^ acceptable salts and esters thereof. 
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M&C FOLIO : 545P72553 /FP- 9509 WANGDOC: 1154D 

The compounds of the present invention may be 
prepared by a variety of methods well known for 
the preparation of compounds of this type. For example, 
they may be prepared as illustrated in the following 
Reaction Schemes A to K. 



Reaction Sch ? m ? & 

Compounds of formula (I) in which R 3 represents 
a hydrogen atom and Y 3 represents a carboxymethyl 
group, that is to say compounds of formula (XIII) , may 
be prepared as shown in the following Reaction Scheme: 



In this scheme, the starting material, the 
compound of f onrrula (XI) , may have been prepared 
following the procedure described in Chem. Ber., ; 
2205 (1962) . 



In the above formulae, R 1 , R 2 , r 3 , y 1 , Y 2 
and Y 4 are as defined above. 

Step Al: 

In this step, a carboxylic acid compound of formula 
(XII) is prepared by the hydrolysis of a cyano compound 
of formula (XI) . 

This reaction is normally and preferably effected in 
the presence of a solvent, preferably an aqueous 
solvent. There is no particular restriction on the 
nature of the solvent to be employed, provided that it 
has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least 
to some extent. Examples of suitable solvents include: 
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ethers, such as diethyl ether, tetrahydrofuran, dioxane 
or dimethoxyethane; alcohols, such as methanol or 
ethanol; and mixtures of alcohols and water. Of these, 
we prefer the alcohols or a mixture of an alcohol and 
water. 

There is likewise no particular restriction upon the 
nature of the base used, and any base commonly used in 
conventional hydrolysis reactions may equally be used 
here. Examples of suitable bases include: alkali metal 
carbonates, such as sodium carbonate, potassium 
carbonate or lithium carbonate; alkali metal hydroxides, 
such as lithium hydroxide, sodium hydroxide or potassium 
hydroxide; and alkaline earth metal hydoxides, such as 
barium hydroxide. Of these, we prefer sodium hydroxide 
or potassium hydroxide. 

The reaction with the base can take place over a 
wide range of temperatures, and the precise reaction 
temperature is not critical to the invention. The 
preferred reaction temperature will depend upon such 
factors as the nature of the solvent, and the starting 
material or reagent used. However, in general, we find 
it convenient to carry out the reaction at a temperature 
of from 0° to 150 °C, more preferably from 25 • to 100 °C 
or at the reflux temperature of the reaction medium. 
The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from 3 0 minutes to 24 hours, more preferably 
from l to 10 hours will usually suffice. 



After completion of the reaction, the desired 
compound can be recovered from the reaction mixture by 
conventional means. For example, one suitable method 
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comprises: washing the organic phase with water; 
separating the organic phase containing the desired 
compound; drying the resulting solution over a drying 
agent, such as anhydrous magnesium sulfate; and 
distilling off the solvent. The desired compound thus 
obtained can, if required, be further purified by such 
conventional means as recrystallization, reprecipitation 
or the various chromatography techniques, notably column 
chromatography . 

Stsp A2 : 

In this step, the carboxylic acid compound of 
formula (XII), prepared as described in Step Al, is 
subjected to an Arndt-Eistert synthesis, to introduce a 
methylene group attached to the carboxyl group and 
produce a compound of formula (XIII) , which may be a 
compound of the present invention. 

In the first reaction of this step, the carboxylic 
acid compound of formula (XII) is first converted to its 
acid halide, preferably acid chloride, by reaction with 
a halogenating, preferably chlorinating, agent, such as 
oxalyl chloride, carbonyl chloride, phosphorus 
oxychloride or phosphorus pentachloride, preferably 
oxalyl chloride. The reaction is normally and 
preferably effepted in the presence of a solvent. There 
is no particular restriction on the nature of the 
solvent to be employed, provided that it has no adverse 
effect on the reaction or on the reagents involved and 
that it can dissolve the reagents, at least to some 
extent. Examples of suitable solvents include: 
halogenated hydrocarbons, such as methylene chloride, 
chloroform or dichloroethane; ethers, such as diethyl 
ether, tetrahydrof uran, dioxane or dimethoxyethane ; and 
amides, such as formamide, dimethyl formamide or 
dimethylacetamide . Of these, we prefer the halogenated 
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not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from 0° to 
50°C, more preferably at about room temperature. The 
time required for the reaction may also vary widely, 
depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from 5 to 30 hours, more preferably from 10 
to 24 hours will usually suffice. 

In the final reaction of this step, the diazoketone 
is converted to the desired compound of formula (XIII) 
by reaction with water in the presence of a catalyst, 
preferably a heavy metal catalyst, such as silver or 
silver oxide. The reaction is normally and preferably 
effected in the presence of a solvent. There is no 
particular restriction on the nature of the solvent to 
be employed, provided that it has no adverse effect on 
the reaction or on the reagents involved and that it can 
dissolve the reagents, at least to some extent. 
Examples of suitable solvents include: ethers, such as* 
diethyl ether, tetrahydrof uran, dioxane or 
dime thoxye thane; alcohols, such as methanol or ethanol; 
ketones, such as acetone or methyl ethyl ketone; and 
water. Of these, we prefer the alcohols (particularly 
methanol) . 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 



WO 96/03377 



-94- 



PCT/JP95/01494 



carry out the reaction at a temperature of from 10° to 
150°C, more preferably at the reflux temperature of the 
reaction medium. The time required for the reaction may 
also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction 
is effected under the preferred conditions outlined 
above, a period of from l to 2 0 hours, more preferably 
from 3 to 10 hours will usually suffice. 

After completion of any or all of the above 
reactions, the desired conpound can be recovered from 
the reaction mixture by conventional means. For 
example, one suitable method comprises: washing the 
organic phase with water; separating the organic phase 
containing the desired compound; drying the resulting 
solution over a drying agent, such as anhydrous 
magnesium sulfate; and distilling off the solvent. The 
desired compound thus obtained can, if required, be 
further purified by such conventional means as 
recrystallization, reprecipitation or the various 
chromatography techniques, notably column chromatography. 

Reaction Sr.hgnq* n 

Compounds of formula (I) in which R 3 preferably 
represents a hydrogen atom and Y 3 represents a 
2 - carboxyethyl group, that is to say compounds of 
formula (XVIII) , may be prepared as shown in the 
following Reaction Scheme: 
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In the above formulae, R 1 , R 2 , R 3 , Y 1 , Y 2 
and Y 4 are as defined above, and R 16 and R 17 are 
the same or different and each represents a carboxy- 
protecting group. 

There is no particular restriction on the nature of 

the carboxy-protecting group represented by R 16 and 
17 

R , and any carboxy-protecting group known in the art 
may equally be used in this reaction. Examples of such 
groups which may be used in this reaction include those 
protecting groups defined and exemplified above in 
relation to the carboxy-protecting groups which may be 
represented by Y 1 *, etc. 

In this step, the compound of formula (XIV) is 
reduced to a f ormyl compound of formula (XV) . 

The reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Preferred solvents 
are non-polar. Examples of suitable solvents include: 
aliphatic hydrocarbons, such as hexane; aromatic 
hydrocarbons, such as benzene, toluene or xylene; 
ethers, such as diethyl ether, tetrahydrof uran, dioxane 
or dimethoxyethane; halogenated hydrocarbons, such as 
methylene chloride, chloroform or dichloroethane; and 
alcohols, such as methanol or ethanol. Of these, we 
prefer the alcohols (particularly methanol), halogenated 
hydrocarbons (particularly methylene chloride) and the 
ethers (particularly tetrahydrof uran) . 

There is likewise no particular restriction upon the 
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nature of the reducing agent used, and any reducing 
agent commonly used in conventional reactions may 
equally be used here. Examples of suitable reducing 
agents include sodium borohydride, lithium aluminum 
hydride, diisobutylaluminum hydride, lithium aluminum 
tri- t-butoxyhydride and lithium aluminum trimethoxy- 
hydride . 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from -78° to 
50°C, more preferably from -60° to 25°C and most 
preferably at about room temperature. The time required 
for the reaction may also vary widely, depending on many 
factors, notably the reaction temperature and the nature 
of the reagents and solvent employed. However, provided 
that the reaction is effected under the preferred 
conditions outlined above, a period of from 5 minutes to 
24 hours, preferably 10 minutes to 12 hours will usually 
suffice. 

After completion of the reaction, the desired 
compound can be recovered from the reaction mixture by 
conventional means. For example, one suitable method 
comprises: properly neutralizing the reaction mixture; 
filtering off insoluble materials, if any; adding water 
and a water- immiscible organic solvent, such as ethyl 
acetate; washing the organic phase with water; 
separating the organic phase containing . the desired 
compound; drying the extract over a drying agent, such 
as anhydrous magnesium sulfate; and distilling off the 
solvent. The desired compound thus obtained can, if 
required, be further purified by such conventional means 
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as recrystallization, reprecipitation or the various 
chromatography techniques, notably column chromatography. 



Step B2- 



In this step, a compound of formula (XVI) i s 
prepared by a Wittig reaction from a compound of formula 
(XV) , which may have been prepared by the procedure 
described in step Bl. 

The compound of formula (XV) is reacted with a 
Wittig reagent, in this case preferably an alkyl or 
aralkyl di (alkyl or aryl ) phosphonoacetate under 
conditions conventional for this type of reaction. The 
reaction is normally and preferably effected in the 
presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed 
provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Examples of suitable 
solvents include: aromatic hydrocarbons, such as 
benzene, toluene or xylene; halogenated hydrocarbons, 
such as methylene chloride, chloroform or dichloro- 
ethane; ethers, such as diethyl ether, tetrahydrofuran, 
dioxane or dimethoxyethane; nitriles, such as 
acetonitrile or isobutyronitrile; amides, such as 
formamide, dimethylf ormamide, dimethylacetamide or 
hexamethylphosphoric triamide; and sulfoxides, such as 
dimethyl sulfoxide or sulfolane. of these, we prefer 
tetrahydrofuran. 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. in general, we find it 
convenient to carry out the reaction at a temperature of 
from 0 to 80°C, more preferably from 0 to 20°C. The 
cime required for the reaction may also vary widely, 
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depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from 5 minutes to 5 hours, more preferably 
from 10 minutes to 30 minutes, will usually suffice. 

After completion of the reaction, the desired 
compound can be recovered from the reaction mixture by 
conventional means. For example, one suitable method 
comprises: filtering off insoluble materials, if any; 
adding water and a water- immiscible organic solvent, 
such as ethyl acetate; washing the organic phase with 
water or an aqueous solution; separating the organic 
phase containing the desired compound; drying the 
extract over a drying agent, such as anhydrous magnesium 
sulfate; and distilling off the solvent. The desired 
compound thus obtained can, if required, be further 
purified by such conventional means as 
recrystallization, reprecipitation or the various 
chromatography techniques, notably column chromatography 

Step B3; 

In this step, the carbon- carbon double bond in the 
compound of formula (XVI) , which may have been prepared 
as described in Step B2, is reduced to a carbon- carbon 
single bond, to produce the compound of formula (XVII) . 

Any reduction process commonly used for this type of 
reaction may be employed here, although a catalytic 
reduction process is preferred. The reaction is 
normally and preferably effected in the presence of a 
solvent. There is no particular restriction on the 
nature of the solvent to be employed, provided that it 
has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least 



WO 96/03377 



-100- 



PCT/JP9S/01494 



to some extent. Examples of suitable solvents include: 
aromatic hydrocarbons, such as benzene, toluene or 
xylene; ethers, such as diethyl ether, tetrahydrof uran, 
dioxane or dime thoxy ethane; and alcohols, such as 
methanol or ethanol. Of these, we prefer the alcohols 
(particularly methanol) and the ethers (particularly 
tetrahydrofuran) . 

There is likewise no particular restriction upon the 
nature of the catalyst used, and any catalyst commonly 
used in conventional reactions may equally be used 
here. Examples of suitable catalysts include palladium, 
palladium- on -charcoal, platinum or Raney nickel. 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from -20° to 
40°C, more preferably from 0° to 25°C, most preferably 
about room temperature. The time required for the 
reaction may also vary widely, depending on many 
factors, notably the reaction temperature and the nature 
of the reagents and solvent employed. However, provided 
that the reaction is effected under the preferred 
conditions outlined above, a period of from 5 minutes to 
24 hours, more preferably from 10 minutes to 12 hours 
will usually suffice. 

After completion of the reaction, the desired 
compound can be recovered from the reaction mixture by 
conventional means. For example, one suitable method 
comprises: filtering off the catalyst employed and then 
distilling off the solvent. The desired compound thus 
obtained can, if required, be further purified by such 
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conventional means as recrystallization, reprecipitation 
or the various chromatography techniques, notably column 
chromatography . 

St^p B4: 

In this step, the compound of formula (XVII) is 
hydrolysed to remove the carboxy-protecting group R 17 
and give the desired compound of formula (XVIII) . The 
reaction is normally and preferably effected in the 
presence of a base. 

This reaction is also normally and preferably 
effected in the presence of a solvent. There is no 
particular restriction on the nature of the solvent to 
be employed, provided that it has no adverse effect on 
the reaction or on the reagents involved and that it can 
dissolve th.e reagents, at least to some extent. 
Examples of suitable solvents include: ethers, such as 
tetrahydrofuran, dioxane or dime thoxy ethane ; alcohols, 
such as methanol or ethanol; and mixtures of alcohols 
and water. Of these, we prefer the alcohols or a 
mixture of an alcohol and water. 

There is likewise no particular restriction upon the 
nature of the base used, and any base commonly used in 
conventional reactions of this type may equally be used 
here. Examples of suitable bases include: alkali metal 
carbonates, such as sodium carbonate, potassium 
carbonate or lithium carbonate; and alkali metal 
hydroxides, such as sodium hydroxide, potassium 
hydroxide or lithium hydroxide, or alkaline earth metal 
hydoxides, such as barium hydroxide. Of these, we 
prefer sodium hydroxide or potassium hydroxide. 

The reaction with the base can take place over a 
wide range of temperatures, and the precise reaction 
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temperature is not critical to the invention. The 
preferred reaction temperature will depend upon such 
factors as the nature of the solvent, and the starting 
material or reagent used. However, in general, we find 
it convenient to carry out the reaction at a temperature 
of from 0° to 150°C, more preferably from 10° to 50°C, 
and most preferably about room temperature. The time 
required for the reaction may also vary widely, 
depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from 30 minutes to 24 hours, more preferably 
from 1 to 10 hours will usually suffice. 

After completion of the reaction, the desired 
compound can be recovered from the reaction mixture by 
conventional means. For example, one suitable method 
comprises: properly neutralizing the reaction mixture; 
filtering off insoluble materials, if any; adding water 
and a water- immiscible organic solvent, such as ethyl 
acetate; washing the organic phase with water or with an 
appropriate aqueous solution; separating the organic 
phase containing the desired compound; drying the 
extract over a drying agent, such as anhydrous magnesium 
sulfate; and distilling off the solvent. The desired 
product thus obtained can, if required, be further 
purified by such conventional means as 
recrystallization, reprecipitation or the various 
chromatography techniques, notably column chromatography. 

Reaction Scheme C 



In this reaction scheme, a compound of formula 
(XXIV) or (XXV) is prepared. 
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Y2 yl 




(XXV) H CH3 
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In the above formulae, Y 1 , Y 2 , y 3 and Y 4 are 
as defined above, and R 18 represents a carboxy- 
protecting group, for example as defined and exemplified 
above . 

Step Cl; 

In this step, the compound of formula (XIX) is 
reacted with acetic anhydride in the presence of a Lewis 
acid, to prepare a compound of formula (XX) . 

The reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction * 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Non-polar solvents 
are preferred. Examples of suitable solvents include: 
aliphatic hydrocarbons, such as hexane; aromatic 
hydrocarbons, such as benzene, toluene or xylene; 
ethers, such as diethyl ether, tetrahydrofuran, dioxane 
or dimethoxyethane; halogenated hydrocarbons, such as 
methylene chloride, chloroform or dichloroethane; and 
alcohols, such as methanol or ethanol. Of these, we 
prefer the halogenated hydrocarbons (particularly 
methylene chloride) and the ethers (particularly diethyl 
ether) . 

There is likewise no particular restriction upon the 
nature of the Lewis acid used, and any Lewis acid 
commonly used in conventional reactions may equally be 
used here. Examples of suitable Lewis acids include 
boron trifluoride, boron trifluoride diethyl etherate. 
titanium tetrachloride and stannic chloride. 



The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
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not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from 0°C to 
the boiling temperature of the reaction medium, more 
preferably from 3 0°C to the boiling temperature of the 
reaction medium. The time required for the reaction may 
also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction 
is effected under the preferred conditions outlined 
above, a period of from 3 0 minutes to 10 hours will 
usually suffice. 

After completion of the reaction, the desired 
compound can be recovered from the reaction mixture by 
conventional means. For example, one suitable method 
comprises: properly neutralizing the reaction mixture? 
filtering off insoluble materials, if any; adding water 
and a water- immiscible organic solvent, such as ethyl 
acetate; washing the organic phase with water or with an 
appropriate aqueous solution; separating the organic 
phase containing the desired compound; drying the 
extract over a drying agent, such as anhydrous magnesium 
sulfate; and distilling off the solvent. The desired 
product thus obtained can, if required, be further 
purified by such conventional means as 
recrystallization, reprecipitation or the various 
chromatography techniques, notably column chromatography. 

Step C2: 

In this step, the compound of formula (XX) , which 
may have been prepared as described in Step CI, is 
reacted with a propiolate of formula (XXI) in a 
Diels-Alder reaction, to give a mixture of compounds of 
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formulae (XXII) and (XXlii) . 



The reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed 
provided that it has no adverse effect on the reaction ' 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Non-polar solvents 
are preferred. Examples of suitable solvents include- 
aliphatic hydrocarbons, such as hexane; aromatic 
hydrocarbons, such as benzene, toluene or xylene; 
ethers, such as diethyl ether, tetrahydrofuran, dioxane 
or dimethoxyethane; halogenated hydrocarbons, such as 
methylene chloride, chloroform or dichloroethane; and 
alcohols, such as methanol or ethanol. Of these, we 
prefer the alcohols (particularly methanol) , halogenated 
hydrocarbons (particularly methylene chloride) , the 
ethers (particularly tetrahydrofuran) and the aromatic 
hydrocarbons (particularly xylene) . 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from 0°C to 
the boiling temperature of the reaction medium, more 
preferably from 30«C to the boiling temperature of the 
reaction medium. The time required for the reaction may 
also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction 
is effected under the preferred conditions outlined 
above, a period of from 30 minutes to 10 hours will 
usually suffice. 
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After completion of the reaction, the desired 
compound can be recovered from the reaction mixture by 
conventional means. For example, one suitable method 
comprises removing the solvent by distillation, 
preferably in va W p, to leave the desired product, which 
can, if required, be further purified by such 
conventional means as recrystallization, reprecipitation 
or the various chromatography techniques, notably column 
chromatography . 

The compounds of formulae (XXII) and (XXIII) may be 
separated at this stage or they may be used as a mixture 
in steps C3 and C4. 

Steps C3 and C4 - 

In these steps the compounds of formulae (XXII) and 

(XXIII) are hydrolysed to give compounds of formulae 

(XXIV) and (XXV) , respectively. The reaction involved 
in this Step is essentially the same as that involved in 
Step B4 of Reaction Scheme B, and may be carried out 
using the same reagents and reaction conditions. 
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Reaction s Phmna n 

In this scheme, a compound of formula (XXVI) , which 
may have been prepared following the procedures 
described in chem. Pharm. Bull., 29_, 1601 (1981) , is 
hydrolysed, to give a compound of formula (XXVII): 




R 20 



COOR18 



SR19 




SR19 



(XXVI) 



(XXVTI) 



COO 



In the above formulae, R 3 and R 18 are as defined 
above; and R 19 and R 20 are the same or different and 
each represents an alkyl group having from 1 to 6 carbon 
atoms. Examples of such alkyl groups include the 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, t-butyl, pentyl, isopentyl, neopentyl , 
2-methylbutyl, 1-ethylpropyl , 4-methylpentyl , 3 -methyl- 
pentyl, 2 -methylpentyl , 1-methylpentyl, 3 , 3 -dimethyl - 
butyl , 2,2- dimethylbutyl , l , l - dimethylbutyl , 
1.2-dimethylbutyl, 1, 3 -dimethylbutyl , 2 , 3 -dimethylbutyl , 
2-ethylbutyl, hexyl and isohexyl groups. Of these, we 
prefer those alkyl groups having from l to 4 carbon 
atoms, preferably the methyl, ethyl, propyl, isopropyl, 
butyl and isobutyl groups, and most preferably the 
methyl group. 

The reaction involved in this Step is essentially 
the same as that involved in Step B4 of Reaction Scheme 
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B, and may be carried out using the same reagents and 
reaction conditions. 

Reaction Scheme E 

In this scheme, a compound of formula (XXVIII) , 
which is a compound of formula (I) in which R 3 
represents a hydrogen atom, is converted to a compound 
of formula (XXIX) , which is a compound of formula (I) i 
which R represents an amino-protecting group, 
particularly an alkyl, aralkyl or acyl group: 




In the above formulae, R 1 , R 2 , y 1 , y 2 , y 3 
and Y are as defined above; R 3 ' represents an 
alkyl, aralkyl or acyl group (as defined and exemplified 
above in relation to R 3 ) ; and X represents a leaving 
group . 

This reaction involves reacting a compound of 

formula (XXVIII) with a suitable amount, for example 

from 1 to 4 equivalents (more preferably from 2 to 3 

equivalents) of a compound of formula: R 3 '-X (where 
3 ' 

R and X are as defined above) in a solvent in the 
presence or absence of a base, but preferably in the 
presence of a base. 
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There is no particular limitation upon the nature of 
the leaving group represented by X, provided that: it is 
a group capable of leaving as a nucleophilic residue, 
such as are well known in the art. Examples of 
preferred leaving groups include: halogen atoms, such as 
the chlorine, bromine and iodine atoms; lower alkoxy- 
carbonyloxy groups, such as the methoxycarbonyloxy and 
ethoxycarbonyloxy groups; halogenated alkylcarbonyloxy 
groups, such as the chloroacetoxy, dichloroacetoxy , 
trichloroacetoxy and trif luoroacetoxy groups; lower 
alkanesulf onyloxy groups, such as the methanesulf onyloxy 
and ethanesulf onyloxy groups; lower haloalkanesulf onyl- 
oxy groups, such as the trif luoromethanesulf onyloxy and 
pentaf luoroethanesulf onyloxy groups; and arylsulf onyloxy 
groups, such as the benzenesulf onyloxy, b- toluene- 
sulf onyloxy and a- nitrobenzenesulf onyloxy groups. Of 
these, we prefer the halogen atoms, lower haloalkane- 
sulf onyloxy groups and arylsulf onyloxy groups . 

The reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Examples of suitable 
solvents include: aliphatic hydrocarbons, such as hexane 
and heptane; aromatic hydrocarbons, such as benzene, 
toluene and xylene; halogenated hydrocarbons, such as 
methylene chloride, chloroform, carbon tetrachloride, 
dichloroethane , chlorobenzene and dichlorobenzene; 
esters, such as ethyl formate, ethyl acetate, propyl 
acetate, butyl acetate and diethyl carbonate; ethers, 
such as diethyl ether, diisopropyl ether, 
tetrahydrof uran, dioxane, dimethoxyethane and diethylene 
glycol dimethyl ether; nitriles, such as acetonitrile 
and isobutyronitrile; and amides, such as formamide, 
dimethyl f ormamide , dimethylacetamide, N-methyl -2 - 
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pyrrolidone, N-methylpyrrolidinone and hexamethyl- 
phosphoric triamide. Of these, we prefer the ethers 
(particularly dime thoxye thane or tetrahydrof uran) and 
the amides (particularly dimethyl formamide) . 

There is likewise no particular restriction upon the 
nature of the base used, and any base commonly used in 
conventional reactions of this type may equally be used 
here. Examples of suitable bases include: alkali metal 
hydrides, such as lithium hydride, sodium hydride or 
potassium hydride; alkali metal alkoxides, such as 
sodium methoxide, sodium ethoxide, potassium t-butoxide 
or lithium methoxide; and organic metal bases, such as 
butyllithium or lithium diisopropylamide. Of these, we 
prefer the alkali metal hydrides (particularly lithium 
hydride or sodium hydride) . 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from -20° to 
60°C, more preferably from 0°C to 20 °C, for alkylation 
or aralkylation, and from -78°C to room temperature, 
more preferably from -78°C to 0°C, for acylation. The 
time required for the reaction may also vary widely, 
depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from 5 minutes to 24 hours, more preferably 
from 5 minutes to 6 hours will usually suffice. 

After completion of the reaction, the desired 
compound can be recovered from the reaction mixture toy 
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conventional means. For example, one suitable method 
comprises: properly neutralizing the reaction mixture • 
filtering off insoluble materials, if any; adding water 
and a water- immiscible organic solvent, such as ethyl 
acetate; washing the organic phase with water; 
separating the organic phase containing the desired 
compound; drying the extract over a drying agent, such 
as anhydrous magnesium sulfate; and distilling off the 
solvent. The desired compound thus obtained can if 
required, be further purified by such conventional means 
as recrystallization, reprecipitation or the various 
chromatography techniques, notably column chromatography. 

Alternatively, where R 3 ' represents an acyl group 
the compound of formula R 3 '- X may be replaced by the 
corresponding anhydride of formula R 3 ": 0 -R 3n (where 
R represents an acyl group) . This reaction may take 
place in the presence or absence of a base and is 
carried out under the same conditions, including 
solvent, temperatures and time, as described above. 

Reactio n Schpmo v 

In this scheme, an alkyl or aralkyl group, as 
defined and exemplified above in relation to 
substituents Yf is introduced into a compound of 
formula (XXX) , to give a compound of formula (XXXI) : 
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A'— CH2— COOR18 



R-X 



| Y4 'Yl 
r3 (XXX) 



Yl 



Rl 



R2^ 

| y2 

R 3 (xxxi) 




A f — CH— COOR18 
R H 



In the above formulae, R 1 , R 2 , R 3 , Y 1 , y 2 , 
and Y 4 are as defined above; R n represents an alkyl or 
aralkyl group, as defined and exemplified above in 
relation to substituents y , A' represents an 
unsubstituted alkylene or oxyalkylene group having one 
fewer carbon atom than the corresponding group in the 
compound of formula (I) ; and R 18 and X are as defined 
and exemplified above. The reaction preferably takes 
place in the presence of a base. 



The reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Examples of suitable 
solvents include: aromatic hydrocarbons, such as 
benzene, toluene or xylene; ethers, such as diethyl 
ether, tetrahydrof uran, dioxane or dimethoxyethane ; 
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amides, such as dimethyl formamide, dimethylacetamide or 
hexamethylphosphoric triamide; and sulfoxides, such as 
dimethyl sulfoxide or sulfolane. Of these, we prefer 
the ethers (particularly tetrahydrof uran or 
dimethoxyethane) and the amides (particularly 
dimethylf ormamide) . 

There is likewise no particular restriction upon the 
nature of the base used, and any base commonly used in 
conventional reactions may equally be used here. 
Examples of suitable bases include: alkali metal 
hydrides, such as lithium hydride, sodium hydride or 
potassium hydride; alkali metal alkoxides, such as 
sodium methoxide, sodium ethoxide, potassium t-butoxide 
or lithium methoxide; and organic metal bases, such as 
butyllithium or lithium diisopropyl amide . Of these, we 
prefer the alkali metal hydrides (particularly lithium 
hydride or sodium hydride) . 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from -20 • to 
60°C, more preferably from 0°C to 20°C. The time 
required for the reaction may also vary widely, 
depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from 5 minutes to 24 hours, more preferably 
from 5 minutes to 6 hours will usually suffice. 



After completion of the reaction, the desired 
compound can be recovered from the reaction mixture by 
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conventional means. For example, one suitable method 
comprises: properly neutralizing the reaction mixture; 
filtering off insoluble materials, if any; adding water 
and a water- immiscible organic solvent, such as ethyl 
acetate; washing the organic phase with water; 
separating the organic phase containing the desired 
compound; drying the extract over a drying agent, such 
as anhydrous magnesium sulfate; and distilling off the 
solvent. The desired compound thus obtained can, if 
required, be further purified by such conventional means 
as recrystallization, reprecipitation or the various 
chromatography techniques, notably column chromatography. 

Reaction Schema a 

This reaction scheme produces an indole derivative 
having two methyl thio groups at the 4 -position and an 
oxo group at the 5 -position, which may be a useful 
starting material for the preparation of some of the 
compounds of the present invention: 




COOR18 



(XXXJI) 



SCH3 




SCH3 



(XXXIII) 
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In the above formulae, R 1 , r 2 , r 3 , y 3 , and 
Y are as defined above. 

step gi: 

In this step, a compound of formula (XXXII) is 
reacted with methyl methylsulf inylmethyl sulfide, to 
give a compound of formula (XXXIII) . 

This reaction preferably takes place in the presence 
of an acid. There is no particular restriction upon the 
nature of the acid used, and any acid commonly used in 
conventional reactions may equally be used here. 
Examples of suitable acids include: Lewis acids, such as 
boron trifluoride, boron trifluoride diethyl etherate, 
titanium tetrachloride and stannic chloride; mineral 
acids, especially hydrohalic acids (such as hydrofluoric 
acid, hydrobromic acid, hydroiodic acid or hydrochloric 
acid) , nitric acid, carbonic acid, sulfuric acid or 
phosphoric acid; lower alkylsulf onic acids, such as 
methanesulfonic acid, trif luoromethanesulf onic acid or 
ethane sulfonic acid; arylsulfonic acids, such as 
benzenesulfonic acid or toluenesulf onic acid; and 
organic carboxylic acids, such as acetic acid or benzoic 
acid. 

The reaction is normally and preferably effected in 
.the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Preferred solvents 
are non-polar. Examples of suitable solvents include: 
aromatic hydrocarbons, such as benzene, toluene or 
xylene; ethers, such as diethyl ether, tetrahydrofuran, 
dioxane or dimethoxyethane; amides, such as dimethyl - 
formamide, dimethylacetamide or hexamethylphosphoric 
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triamide; and sulfoxides, such as dimethyl sulfoxide or 
sulfolane. Of these, we prefer the ethers (particularly 
tetrahydrofuran or dime thoxye thane) and the amides 
(particularly dimethylf orxnamide) . 

The reaction can take place over a vide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from -78°C to 
the reflux temperature of the reaction medium, more 
preferably from 0°C to the reflux temperature of the 
reaction medium. The time required for the reaction may 
also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction 
is effected under the preferred conditions outlined 
above, a period of from 10 minutes to 24 hours, more 
preferably from 3 0 minutes to 6 hours will usually 
suffice. 

After completion of the reaction, the desired 
compound can be recovered from the reaction mixture by 
conventional means. For example, one suitable method 
comprises: properly neutralizing the reaction mixture ; 
filtering off insoluble materials, if any; adding water 
and a water- immiscible organic solvent, such as ethyl 
acetate; washing the organic phase with water; 
separating the organic phase containing the desired 
compound; drying the extract over a drying agent, such 
as anhydrous magnesium sulfate; and distilling off the 
solvent. The desired compound thus obtained can, if 
required, be further purified by such conventional means 
as recrystallization, reprecipitation or the various 
chromatography techniques, notably column chromatography. 
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Step S2j 

In this step, a compound of formula (XXXIII) is 
cyclised by treatment with an acid, to give a compound 
of formula (XXXIV) . 

This reaction takes place in the presence of an 
acid. There is no particular restriction upon the 
nature of the acid used, and any acid commonly used in 
conventional reactions may equally be used here. 
Examples of suitable acids include: Lewis acids, such as 
boron trifluoride, boron trifluoride diethyl etherate, 
titanium tetrachloride and stannic chloride; mineral 
acids, especially hydrohalic acids (such as hydrofluoric 
acid, hydrobromic acid, hydroiodic acid or hydrochloric 
acid) , nitric acid, carbonic acid, sulfuric acid or 
phosphoric acid; lower alkylsulf onic acids, such as 
methanesulfonic acid, trif luoromethanesulf onic acid or 
ethanesulfonic acid; arylsulfonic acids, such as 
benzenesulfonic acid or £- toluenesulf onic acid; and 
organic carboxylic acids, such as acetic acid or benzoic 
acid. 

The reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Preferred solvents 
are non-polar. Examples of suitable solvents include: 
aromatic hydrocarbons, such as benzene, toluene or 
xylene; ethers, such as diethyl ether, tetrahydrof uran, 
dioxane or dimethoxyethane ; amides, such as dimethyl - 
formaniide, dimethylacetamide or hexamethylphosphoric 
triamide; and sulfoxides, such as dimethyl sulfoxide or 
sulfolane. Of these, we prefer the ethers (particularly 
tetrahydrofuran or dimethoxyethane) and the amides 
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(particularly dimethylf ormamide) . 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from 0°C to 
200°C, more preferably from about room temperature to 
150°C. The time required for the reaction may also vary 
widely, depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from 10 minutes to 24 hours, more preferably 
from 3 0 minutes to 6 hours will usually suffice. 



After completion of the reaction, the desired 
compound can be recovered from the reaction mixture by 
conventional means. For example, one suitable method 
comprises: properly neutralizing the reaction mixture; 
filtering off insoluble materials, if any; adding water 
and a water- immiscible organic solvent, such as ethyl 
acetate; washing the organic phase with water; 
separating the organic phase containing the desired 
compound; drying the extract over a drying agent, such 
as anhydrous magnesium sulfate; and distilling off the 
solvent. The desired compound thus obtained can, if 
required, be further purified by such conventional means 
as recrystallization, reprecipitation or the various 
chromatography techniques, notably column chromatography. 



Reaction Scheme H 



Compounds containing a carboxyl group can be 
converted to the corresponding compounds containing a 
tetrazolylmethyl group by the following reactions: 
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StSP HI: 

In this step, the carboxylic acid compound is 
reacted with a cyano compound (preferably an alkali 
metal cyanide, such as sodium cyanide or potassium 
cyanide, or a trialkylsilyl cyanide in which the alkyl 
parts have from 1 to 6 carbon atoms, such as 
trimethylsilyl cyanide) in an inert solvent. When the 
trialkylsilyl cyanide is employed, the Q- trialkylsilyl 
derivative thus obtained is then treated with an acid, 
to give a desired cyanomethyl compound. 

When an alkali metal cyanide is employed, it is 
preferably used in an amount of from 1 to 3 equivalents, 
more preferably from 1.2 to 2 equivalents per mole of 
the carboxylic acid compound. The reaction is normally 
and preferably effected in the presence of a solvent. 
There is no particular restriction on the nature of the 
solvent to be employed, provided that it has no adverse 
effect on the reaction or on the reagents involved and 
that it can dissolve the reagents, at least to some 
extent. Examples of suitable solvents include: ethers, 
such as diethyl ether, tetrahydrof uran or dioxane; 
halogenated hydrocarbons, especially halogenated 
alipphatic hydrocarbons, such as methylene chloride or 
chloroform; alcohols, such as methanol or ethanol; 
water; or a mixture of water and one or more of these 
organic solvents. The reaction can take place over a 
wide range of temperatures, and the precise reaction 
temperature is not critical to the invention. In 
general, we find it convenient to carry out the reaction 
at a temperature of from -10°C to 80°C, more preferably 
from 0°C to 30 °C. The time required for the reaction 
may also vary widely, depending on many factors, notably 
the reaction temperature and the nature of the reagents 
and solvent employed. However, provided that the 
reaction is effected under the preferred conditions 
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outlined above, a period of from l to 24 hours, more 
preferably from 2 to 16 hours, will usually suffice. 
This reaction can, if desired, be accelerated by adding 
sodium hydrogen sulfite. After completion of the 
reaction, the product can be recovered by conventional 
means, for example by extracting the reaction mixture 
with a water- immiscible organic solvent (such as ethyl 
acetate) and evaporating the solvent from the extract. 
If necessary, the resulting product can be further 
purified by conventional means, such as 
recrystallization or the various chromatography 
techniques, notably column chromatography. 

If a triallcylsilyl cyanide is employed, it is 
preferably used in an amount of from l to 2 equivalents, 
more preferably from 1.05 to 1.2 equivalents, per mole 
of the carboxylic acid compound, and the reaction is 
preferably carried out in the presence of a catalytic 
amount of zinc iodide. The reaction is normally and 
preferably effected in the presence of a solvent. There 
is no particular restriction on the nature of the 
solvent to be employed, provided that it has no adverse 
effect on the reaction or on the reagents involved and 
that it can dissolve the reagents, at least to some 
extent. Examples of suitable solvents include: ethers, 
such as diethyl ether, tetrahydrof uran or dioxane; and 
halogenated hydrocarbons, especially halogenated 
aliphatic hydrocarbons, such as methylene chloride and 
chloroform. The reaction can take place over a wide 
range of temperatures, and the precise reaction 
temperature is not critical to the invention. In 
general, we find it convenient to carry out the reaction 
at a temperature of from -10°C to 80°C, more preferably 
from 10°C to 40°C. The time required for the reaction 
may also vary widely, depending on many factors, notably 
the reaction temperature and the nature of the reagents 
and solvent employed. However, provided that the 
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reaction is effected under the preferred conditions 
outlined above, a period of from 3 0 minutes to 24 hours, 
more preferably from l to 16 hours, will usually 
suffice. After completion of the reaction, the desired 
cyano compound, in the form of its Q- trialkylsilyl 
derivative, can be obtained by concentrating the 
reaction mixture, extracting the concentrate with a 
water- immiscible organic solvent, washing the extract 
with a weakly alkaline aqueous solution, such as aqueous 
sodium hydrogencarbonate, and evaporating off the 
solvent. if necessary, the resulting product can be 
further purified by conventional means, such as 
recrys tall izat ion or the various chromatography 
techniques, notably column chromatography. 

The Q- trialkylsilyl group is then removed. This 
reaction can be carried out by treatment with a 
catalytic amount of an acid (for example £>- toluene - 
sulfonic acid, methanesulf onic acid or hydrochloric 
acid) in a suitable solvent, the nature of which is not 
critical, provided that it has no adverse effect on the 
reaction or on the reagents involved and that it can 
dissolve the reagents, at least to some extent. 
Examples of suitable solvents include alcohols, such as 
methanol or ethanol. The reaction can take place over a 
wide range of temperatures, and the precise reaction 
temperature is not critical to the invention. in 
general, we find it convenient to carry out the reaction 
at a temperature of from -20°C to 60«C, more preferably 
around room temperature. The time required for the 
reaction may also vary widely, depending on many 
factors, notably the reaction temperature and the nature 
of the reagents and solvent employed. However, provided 
that the reaction is effected under the preferred 
conditions outlined above, a period of from 10 minutes 
to 5 hours, more preferably from 3 0 minutes to 2 hours, 
will usually suffice. 
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The product of this step is a compound in which the 
carboxyl group of the original compound has been 
replaced by a cyanomethyl group, i.e. it contains one 
more carbon atom than the original compound. 

After completion of the reaction, the product can be 
recovered from the reaction mixture by conventional 
means, for example: by concentrating the reaction 
mixture, extracting the concentrate with a water- 
immiscible organic solvent, such as ethyl acetate, 
washing with a weakly alkaline aqueous solution, such as 
aqueous sodium hydrogencarbonate, and evaporating off 
the solvent. If necessary, the resulting product can be 
further purified by conventional means, such as 
recrystallization or the various chromatography 
techniques, notably column chromatography. 

Step 

This step is an alternative to step HI and produces - 
a cyano compound containing the same number of carbon 
atoms as the original carboxylic acid cornpouond. 

In the first part of this step, the carboxylic acid 
compound is converted to a corresponding carbamoyl 
compound by reaction of the carboxylic acid compound (or 
an active derivative thereof, for example a lower alkyl 
ester, e.g. methyl ester, acid halide, e.g. chloride, or 
acid anhydride, which can be prepared by well known 
methods) with ammonia. 

The reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Examples of suitable 
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solvents include: ethers, such as diethyl ether, 
tetrahydrofuran, dioxane or dimethoxyethane; alcohols, 
such as methanol or ethanol; ketones, such as acetone or 
methyl ethyl ketone; and water. Of these, we prefer the 
alcohols (particularly methanol) . 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. in general, we find it 
convenient to carry out the reaction at a temperature of 
from 10«C to 50»C, more preferably at about room 
temperature. The time required for the reaction may 
also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction 
is effected under the preferred conditions outlined 
above, a period of from l hour to 10 days, more 
preferably from 10 hours to 8 days, will usually suffice. 

The resulting carbamoyl compound is then dehydrated, 
to give a cyano compound. 

This reaction may be conducted by reacting the 
corresponding carbamoyl compound with a dehydrating 
agent, preferably an acid anhydride, such as acetic 
anhydride, trif luoroacetic anhydride, methanesulf onic 
anhydride or trif luoromethanesulf onic anhydride, or 
thionyl chloride. The reaction is normally and 
preferably effected in the presence of a solvent. There 
is no particular restriction on the nature of the 
solvent to be employed, provided that it has no adverse 
effect on the reaction or on the reagents involved and 
that it can dissolve the reagents, at least to some 
extent. Examples of suitable solvents include: 
hydrocarbons, such as benzene, toluene, xylene and 
heptane; halogenated hydrocarbons, especially 
halogenated aliphatic hydrocarbons, such as methylene 
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chloride and chloroform; ethers, such as diethyl ether, 
tetrahydrofuran and dioxane; and esters, such as ethyl 
acetate and butyl acetate. The reaction is effected in 
the presence of an organic amine, preferably 
triethylamine, pyridine or N-methylmorpholine . 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it 
convenient to carry out the reaction at a temperature of 
from -10°C to 100*C, more preferably from 0°C to 50°C. 
The time required for the reaction may also vary widely, 
depending on many factors , notably the reaction 
temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from 10 minutes to 16 hours, more preferably 
from 3 0 minutes to 6 hours, will usually suffice. 

After completion of the reaction , the product can be 
recovered by adding a weakly basic aqueous solution 
(such as an aqueous solution of sodium hydrogencarbon- 
ate) and a water- immiscible organic solvent, such as 
ethyl acetate, to the reaction mixture, separating the 
resulting organic solvent layer and distilling off the 
solvent. The product may then, if necessary, be further 
purified by conventional means, for example, by 
recrystallization, or by the various chromatography 
techniques, notably by column chromatography. 

Step Hj: 

In this step, a tetrazolylmethyl or tetrazolyl 
compound is prepared by converting the cyano group 
contained in the cyanomethyl compound, obtained as 
described in step Hi, or the cyano compound, obtained as 
described in step H2 , to a tetrazolyl group. This step 
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can be carried out: using any of the following three 
tactions. 



This reaction is carried out by reacting the 
corresponding cyanomethyl or cyano compound with a 
suxtable amount, for example from 1 to 5 equivalents 
more preferably from 1 to 3 equivalents, o^n J^i 
metal azide such as lithium azide, sodium azide" ^r 
potassxum azide, preferably sodium azide, in the 
presence of an ammonium halide. The reaction is 

sol^nf PrSferably Sf f SCted 4» presence of a 
solvent. There is no particular restriction on the 
nature of the solvent to be employed, prided that it 
has no adverse effect on the reaction or on the reagents 

ITZT V t that ^ ^ diSSOlVe ^ ~~ at Teas 
to some extent. Examples of suitable solvents include- 
ethers, such as dioxane or l , a - dimethoxyethane 
alcohols, such as methanol or ethanol; amides, such as 
dxmethylformamide or dimethylacetamide; and sulfoxides 
such as dimethyl sulfoxide. The amount of a^oni™ 
halide is preferably from 0.5 to 2 equivalents, more 
preferably from 1 to 1. 2 equivalents, per mole of the 
cyanomethyl or cyano compound. Examples of suitable 
ammonxum halides include ammonium fluoride, ammonium 
chloride and ammonium bromide, preferably ammonium 
chloride. 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. m general, we find it 
convenient to carry out the reaction , . 
<=™« ™«„ reaction at a temperature of 

from 70-C to 150-0, more preferably from 90»C to 120'C 
The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
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employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from 10 hours to 7 days, more preferably 
from 1 to 5 days will usually suffice. 

After completion of the reaction, the product may be 
recovered from the reaction mixture by conventional 
means. For example, water and a water- immiscible 
organic solvent, such as ethyl acetate, are added to the 
reaction mixture, and the organic solvent layer is 
separated, after which the solvent is evaporated off, to 
give the product. If necessary, the resulting product 
can be further purified by conventional means, such as 
recrystallization or the various chromatography 
techniques, notably column chromatography. 

Reaction QaJ : Reaction with a trialkvl or triary if^ 

This reaction is carried out by reacting the cyano 
cyano compound with a suitable amount, for example from 
1 to 3 equivalents, more preferably from 1 to 2 : 
equivalents, of a trialkyltin azide or a triaryltin 
azide. Examples of trialkyltin azides include those in 
which each alkyl group has from 1 to 6 carbon atoms, 
such as trimethyltin azide, triethyltin azide or 
tributyltin azide. Examples of triaryltin azides 
include triphenyltin azide and tritolyltin azide. The 
reaction is normally and preferably effected in the 
presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Examples of suitable 
solvents include: hydrocarbons, such as benzene, 
toluene, xylene or heptane; halogenated hydrocarbons, 
such as dichloroethane or chloroform; ethers, such as 
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dioxane or 1 , 2-dimethoxyethane; esters, such as ethyl 
acetate or butyl acetate; amides, such as dimethyl - 
formamide or dimethylacetamide; and sulfoxides, such as 
dimethyl sulfoxide. The resulting tin adduct is then 
treated with an acid {preferably hydrochloric acid or 
sulfuric acid) , a base {preferably an alkali metal 
hydroxide, such as sodium hydroxide or potassium 
hydroxide, an alkali metal carbonate, such as sodium 
carbonate or potassium carbonate, or an alkali metal 
hydrogencarbonate, such as sodium hydrogencarbonate or 
potassium hydrogencarbonate) or an alkali metal fluoride 
(preferably sodium fluoride or potassium fluoride) . The 
reaction is normally and preferably effected in the 
presence of a solvent. There, is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Examples of suitable 
solvents include: those solvents described above; 
alcohols, such as methanol or ethanol; water; and 
aqueous alcohols. 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it 
convenient to carry out the reaction with the tin 
compound at a temperature of from 60°C to 15 0°C, more 
preferably from 80 °C to 12 0°C, and the treatment with 
the acid, base or fluoride at around room temperature. 
The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from 8 hours to 7 days, more preferably from 
1 to 5 days will usually suffice for the reaction with 
the tin compound, whilst the treatment with the acid, 
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base or fluoride will normally require from 3 0 minutes 
to 24 hours, more preferably from 1 to 6 hours. 

After completion of the reaction, the product may be 
recovered from the reaction mixture by conventional 
means. For example, water and a water- immiscible 
organic solvent, such as ethyl acetate, are added to the 
reaction mixture, and the organic solvent layer is 
separated, after which the solvent is evaporated off, to 
give the product. If necessary, the resulting product 
can be further purified by conventional means, such as 
recrystallization or the various chromatography 
techniques, notably column chromatography. 

Reaction (c) : Reaction with a t rialkvl or triarvlMn 
halide and an alkali metal azide 

This reaction is carried out in the same manner as 
in Reaction (b) , except that a suitable amount, for 
example from 1 to 3 equivalents, more preferably from 1 
to 2 equivalents, of a trialkyl or triaryltin halide 
(for example trimethyltin chloride, triethyltin 
chloride, tributyltin chloride or triphenyltin chloride) 
and a suitable amount, for example from 1 to 3 
equivalents, more preferably from 1 to 2 equivalents, of 
an alkali metal azide (preferably sodium azide or 
potassium azide) are used in place of the trialkyl or 
triaryltin azide. 

After completion of the reaction, the product may be 
recovered from the reaction mixture by conventional 
means. For example, water and a water- immiscible 
organic solvent, such as ethyl acetate, are added to the 
reaction mixture, and the organic solvent layer is 
separated, after which the solvent is evaporated off, to 
give the product. If necessary, the resulting product 
can be further purified by conventional means, such as 
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recrystallization or the various chromatography 
techniques , notably column chromatography. 

RgfrCtipfl asjkSBlS T 

Compounds containing a carboxyalkyl group can be 
converted to the corresponding a - hydroxycarbony 1 
confounds by a -hydroxylation of the carboxyl moiety by 
reacting the carboxyalkyl containing compound with a 
base and, subsequently, molecular oxygen (preferably 
oxygen gas) . 

There is no particular restriction upon the nature 
of the base used, and any base commonly used in 
conventional a -hydroxylation reactions may be used. 
Examples of suitable bases include the organic metal 
bases, such as butyllithium, lithium diisopropylamide \ 9 
sodium hexamethyldisilazide and lithium hexamethyl- 
disilazide (which may be prepared following the 
procedures described in US-A-4, 347, 375) . Of these, we 
prefer sodium hexamethyldisilazide or lithium 
hexamethyldisilazide (particularly lithium 
hexamethyldisilazide) , 

The reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Preferred solvents 
are non-polar. Example of suitable solvents include: 
aromatic hydrocarbons, such as benzene, toluene or 
xylene; ethers, such as diethyl ether, tetrahydrofuran, 
dioxane or dimethoxyethane . of these, we prefer the 
ethers, particularly tetrahydrofuran. 



The reaction can take place over a wide range of 
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temperatures, and the precise reaction temperature is 
not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from -20°C to 
100°C, more preferably from about 0°C to 50°C. 

The time required for the reaction may also vary 
widely, depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period from 10 minutes to 24 hours, more preferably 
from 30 minutes to 60 hours, will usually suffice. 

After completion of the reaction, the desired 
compound can be recovered from the reaction mixture by 
conventional means. For example, one suitable method 
comprises: adding water and a water- immiscible organic 
solvent, such as ethyl acetate; washing the organic 
phase with water; separating the organic phase 
containing the desired compound; drying the resulting 
solution over a drying agent, such as anhydrous 
magnesium sulfate; and distilling off the solvent. The 
desired compound thus obtained can, if required, be 
further purified by such conventional means as 
recrystallisation, reprecipitation or one of the various 
chromatography techniques, notably column chromatography 
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Reaction Sgtismg J 




In the above formulae, R 2 , R 3 , Y 1 , y 2 , Y 3 
and Y are as defined above, and R represents a 
methyl group or a hydrogen atom. 

Step J; 

In this step, an acetyl compound of formula (XXXVI) 
is prepared from an indole compound of formula (XXXV) by 
a Vilsmeier reaction using oxyphosphoryl chloride and 
dime thy lformamide or dime thy lace tamide . 

The reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect either on the 
reaction or on the reagents involved, and that it can 
dissolve the reagents, at least to some extent. Examples 
of suitable solvents include: aliphatic hydrocarbons, 
such as hexane; halogenated hydrocarbons, such as 
methylene chloride, chloroform or dichloroethane ; 
ethers, such as diethyl ether, tetrahydrof uran, dioxane 
or dimethoxy ethane; and amides, such as formamide, di- 
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methylformamide or dimethylacetamide. We prefer co use 
dimethylformamide or dimethylacetamide as the solvent, 
especially as these compounds are also reactants. 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent and the starting materials. However, in 
general, we find it convenient to carry out the reaction 
at a temperature of from -20 °C to 200 °C, more preferably 
from 0°C to 100«C, and most preferably at about 5» to 
10 »C. The time required for the reaction may also vary 
widely, depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent, 
employed. However, where the reaction is effected under 
the preferred conditions outlined above, a period of 
from 5 minutes to 24 hours, preferably 10 minutes to 12 
hours, is usually sufficient. 

After completion of the reaction, the desired 
compound can be recovered from the reaction mixture by 
conventional means. For example, one suitable method 
comprises: properly neutralizing the reaction mixture; 
filtering off insoluble materials, if any; adding water 
and a water- immiscible organic solvent, such as ethyl 
acetate; washing the organic phase with water; 
separating the organic phase containing the desired 
compound; drying the extract over a drying agent, such 
as anhydrous magnesium sulfate; and removing the solvent 
by evaporation under reduced pressure. The thus 
obtained compound can, if required, be further purified 
by such conventional means as recrystallization, 
reprecipitation or any of the various chromatography 
techniques, especially column chromatography. 
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In the above formulae, R 1 , r 2 , r 3 # y 1 , Y 2 
and Y are as defined above, R 50 represents an alkyl 
group having from 1 to 6 carbon atoms, and X represents 
a leaving group. 

Step Kj: 

In this step, the methyl thio group of the compound 
of formula (XXXVII) is oxidized to a sulfinyl or 
sulfuryl group of a compound of formula (XXXVIII) or 
(XXXIX) , respectively. 

Any oxidation process commonly used for this type of 
reaction may be employed here, although a catalytic 
oxidation process is preferred. 

The reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect either on the 
reaction or on the reagents involved and that it can 
dissolve the reagents, at least to some extent. 
Preferred solvents are non-polar, and examples of 
suitable solvents include: aliphatic hydrocarbons, such 
as hexane; aromatic hydrocarbons, such as benzene, 
toluene or xylene; ethers, such as diethyl ether, 
tetrahydrofuran, dioxane or dime thoxye thane ; halogenated 
hydrocarbons, such as methylene chloride, chloroform or 
dichloroethane; and alcohols, such as methanol or 
ethanol . We prefer to use halogenated hydrocarbons or 
ethers as solvents, particularly methylene chloride or 
tetrahydrofuran . 

There is likewise no particular restriction upon the 
nature of the catalyst used, and any catalyst commonly 
used in conventional reactions may equally be used 
here. An example of a suitable catalyst is 
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m- chloroperbenzoic acid. 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from -78° to 
80 °C, more preferably from 0° to 50 °C, and most 
preferably at about room temperature. The time required 
for the reaction may also vary widely, depending on many 
factors, notably the reaction temperature and the nature 
of the reagents and solvent employed. However, where 
the reaction is effected under the preferred conditions ; 
outlined above, a period of from 5 minutes to 24 hours, 
preferably about 10 minutes to 12 hours , is usually 
sufficient. 

After the reaction has been allowed to go to 
completion, the target compound can be recovered from 
the reaction mixture by conventional means. For 
example, one suitable method comprises: properly 
neutralizing the reaction mixture; filtering off 
insoluble materials, if any; adding water and a 
water- immiscible organic solvent, such as ethyl acetate; 
washing the organic phase with water; separating the 
organic phase containing the desired compound; drying 
the extract over a drying agent, such as anhydrous 
magnesium sulfate; and removal of the solvent by 
evaporation under reduced pressure. The target compound 
can, if required, then be further purified by such 
conventional means as recrystallization, reprecipitation 
or any of the various chromatography techniques , 
especially column chromatography. 
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Step K2;, 



In this step, a compound of formula (XL) is prepared 
from a compound of formula (XXXVIII) or (XXXIX) by a 
Pummerer rearrangement, as described in Tetrahedron 
Letters vol.25, No. 17, 1753 (1984). The compound of 
formula (XXXVIII) or (XXXIX) may be prepared by the 
procedure described in step Kl above. 

The compound of formula (XXXVIII) or (XXXIX) is 
reacted with a strong carboxylic acid anhydride, in this 
case preferably a trihalogenated acetic anhydride, such 
as trifluoroacetic anhydride, under conditions 
conventional for this type of reaction. The reaction 
mixture is then suitably dried, such as by treatment - 
with anhydrous magnesium sulfate, and then hydrolyzed. 
Hydrolysis may be effected either with an with alcohol, 
such as methanol or ethanol, or with an acidic aqueous' 
solution, such as an aqueous acetic acid. 

The reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect either on the 
reaction or on the reagents involved, and that it can 
dissolve the reagents, at least to some extent. 
Examples of suitable solvents include: aromatic 
hydrocarbons, such as benzene, toluene or xylene; 
halogenated hydrocarbons, such as methylene chloride, 
chloroform or dichloroethane; ethers, such as diethyl 
ether, tetrahydrof uran, dioxane or dimethoxyethane; 
nitriles, such as acetonitrile or isobutyronitrile; 
amides, such as formamide, dimethylf ormamide , 
dimethylacetamide or hexamethylphosphoric triamide; and 
sulfoxides, such as dimethyl sulfoxide or sulfolane. Of 
these, we prefer the halogenated hydrocarbons, such as 
methylene chloride. 
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The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it 
convenient to carry out the reaction at a temperature of 
from -50°C to 80°C / more preferably from 0 to 3 0°C, and 
most preferably at about room temperature. The time 
required for the reaction may also vary widely, 
depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
employed. However, where the reaction is effected under 
the preferred conditions outlined above, a period of 
from 5 minutes to 5 hours, more preferably from 10 
minutes to 30 minutes, is usually sufficient. 

After the reaction has been allowed to go to 
completion, the target compound can be recovered from 
the reaction mixture by conventional means. For 
example, one suitable method comprises: filtering off 
insoluble materials, if any; adding water and a 
water- immiscible organic solvent, such as ethyl acetate; 
washing the organic phase with water or an aqueous 
solution; separating the organic phase containing the 
target compound; drying the extract over a drying agent, 
such as anhydrous magnesium sulfate; and distilling off 
the solvent. The target compound can, if required, then 
be further purified by such conventional means as 
recrystallization, reprecipitation or any of the various 
chromatography techniques, especially column 
chromatography. 



Step K?: 



This reaction involves reacting a compound of 
formula (XL) with a compound of formula R 50 -X (where 
R 50 and X are as defined above) to obtain a compound 
of formula (XLI) . A suitable amount of the compound of 
formula R 50 X is, for example, from 1 to 4 equivalents 
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(more preferably from 2 to 3 equivalents), and is 
preferably in a solvent in the presence or absence of a 
base, but preferably in the presence of a base. 

There is no particular limitation upon the nature of 
the leaving group represented by x, provided that it is 
a group capable of leaving as a nucleophilic residue 
such as are well known in the art . Examples of 
preferred leaving groups include: halogen atoms, such 
as chlorine, bromine and iodine atoms; lower alkoxy- 
carbonyloxy groups, such as the methoxycarbonyloxy and 
ethoxycarbonyloxy groups; halogenated alkylcarbonyloxy 
groups, such as the chloroacetoxy, dichloroacetoxy 
tnchloroacetoxy and trif luoroacetoxy groups; lower 
alkanesulf onyloxy groups, such as the methanesulf onyloxy 
and ethanesulf onyloxy groups; lower haloalkanesulf onyl 
oxy groups, such as the trif luoromethanesulf onyloxy and 
pentafluoroethanesulf onyloxy groups; and arylsulf onyloxy 
groups, such as the benzenesulf onyloxy, E -toluene- 
sulfonyloxy and E-nitrobenzenesulf onyloxy groups Of 
these, we prefer the halogen atoms, lower haloalkane- 
sulf onyloxy groups and arylsulf onyloxy groups. 

the reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed 
provided that it has no adverse effect either on the ' 
reaction or on the reagents involved, and that it can 
dissolve the reagents, at least to some extent. 
Examples of suitable solvents include: aliphatic 
hydrocarbons, such as hexane and heptane; aromatic 
hydrocarbons, such as benzene, toluene and xylene; 
halogenated hydrocarbons, such as methylene chloride, 
chloroform, carbon tetrachloride, di chloroe thane , 
chlorobenzene and dicniorobenzene ; esters, such as ethyl 
formace. ethyl acetate, propyl acetate, butyl acetate 
and diethyl carbonate; ethers, such as diethyl ether 
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diisopropyi ether, tetrahydrofuran, dioxane, dimethoxy- 
ethane and diethylene glycol dimethyl ether; nitrile7 
such as acetonitrile and isobutyronitrile; and amides,' 
such as formam.de, dimethyl formamide, dimethylacetamide 
S-methyl-2-pyrrolidone, K-methylpyrrolidinone and 
hexamethylphosphoric triaunide. We prefer to use ethers 
or amxdes as solvents, particularly dime thoxye thane 
tetrahydrofuran or dimethylf ormamide. 

the bf " iS /° PartiCUlar Nation upon the nature of 
the base used, and any base which can be used in 

conventional reactions of this type may equally be used 

here. Examples of preferred bases include organic 

bases, such as N-methylmorpholine, triethylamine 

tributyla.nine, diisopropylethylamine, dicyclohexylamine 

N-methylpiperidine, pyridine, 4- (l-pyrrolidinylHUdine 

pxcolme, 4- (E,N-dimethylamino) pyridine, 2, 6-di-t-butvl ' 

4-methylpyridine, quinoline, E, N- dimethylanil ine and 

f « d ; e d thyl " iliDe - " desi ^' * catalytic amount of 
4- (N^-dimethylamino) pyridine, 4- (1-pyrrolidinyl) - 
pyridine. or a combination of other bases can be used 

lll7T r !° Pr ° m0te rSaCtion ' a ^ternary ammonium 

salt (such as benzyltriethylammonium chloride or 
tetrabutylammonium chloride) or a crown ether (such as 
dibenzo-18-crown-S, may be added to the reaction system. 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out any alkylation or aralkylation reaction at a 
temperature of from -20- to 60 o C , more preferably from 
0 C to 20'C. we find it convenient to carry out any 
acylation reaction at a temperature of from -78°C to 
room temperature, more preferably from -78°C to 0°C. 
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The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
employed. However, where the reaction is effected under 
the preferred conditions outlined above, a period of 
from 5 minutes to 24 hours, more preferably from 5 
minutes to 6 hours, is usually sufficient. 

After the reaction has been allowed to go to 
completion, the target compound can be recovered from 
the reaction mixture by conventional means. For 
example, one suitable method comprises: properly 
neutralizing the reaction mixture; filtering off 
insoluble materials, if any; adding water and a water- 
immiscible organic solvent, such as ethyl acetate; 
washing the organic phase with water; separating the 
organic phase containing the target compound; drying the 
extract over a drying agent, such as anhydrous magnesium 
sulfate; and distilling off the solvent. The target 
compound can, if required, then be further purified by 
such conventional means as recrystallization, 
reprecipitation or any of the various chromatography 
techniques, especially column chromatography. 

Alternatively, Steps K2 and K3 can be executed as a 
"one-pot n reaction. Thus, after the reaction with a 
strong carboxylic acid anhydride, a suitable hydrolyzing 
agent, R 50 -X and base are all added to the reaction 
mixture at once. The reaction is carried out under 
similar conditions, including solvent, temperatures and 
time, to those described above. 

The preparation of various of the compounds of the- 
present invention is illustrated in the following 
non- limiting Examples. 
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WANGDOC: 1122D 



EXAMPTiK ;i 



tgrt -Butyl f2-hYdrQxy-3.l-M am ^.h v1 M, i o . 1 . a .., A . 
tetrahvdrorarbazol . ^vi) >r pi- a |. fl 

1(a) Methyl 1- Hndol-3-Yi ) p roninn^ a 

36.2 g of powdered potassium carbonate was added, 
with ice- cooling, to a solution of 24.8 g of 
3- (indol- 3 -yl) propionic acid in 500 ml of 
N,N-dimethylformamide, followed by the addition of a 
solution of 10.2 ml methyl iodide in 50 ml of 
N,N-dimethylformamide. The reaction mixture was then 
warmed to room temperature and stirred for 3 hours. 
After this time, ice water was added to the reaction 
mixture, and the aqueous layer was extracted with ethyl 
acetate. The organic extract was then washed with 
water, dried over anhydrous magnesium sulfate and 
concentrated by evaporation under reduced pressure. The 
resulting residue was subjected to column chromatography 
using 500 g of silica gel with a 4 : 1 v/v mixture of 
hexane and ethyl acetate as the eluent, to yield 25.8 g 
of the title compound as an amorphous solid. 

1 fb) 3- (4 -Mgthvlf,Mo-4 -methyl sulfimri .i . QXB hi^on.i. Y i } - 
indole 

A solution of 11.2 g of methyl methylsulf inyl 
sulfide in tetrahydrofuran was added, with ice- cooling, 
to a suspension of 13.1 g of sodium hydride (55% w/w 
dispersion in mineral oil) in 100 ml of tetrahydrofuran. 
The reaction mixture was then heated to room temperature 
and stirred for 2 hours. A solution of 12.2 g of methyl 
3- (indol -3 -yl) propionate, as obtained in Example 1(a) 
above, in 50 ml of tetrahydrofuran was subsequently 
added to the reaction mixture, which was next refluxed 
for 2 
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hours, and then acidified by the addition of a IN 
aqueous solution of hydrochloric acid. The aqueous 
layer was extracted with ethyl acetate, and the 
resulting organic extract was washed with water, dried 
over anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The residue thus 
obtained was subjected to column chromatography using 
400 g of silica gel with a 1 : 2 v/v mixture of hexane 
and ethyl acetate as the eluent, to yield 16.8 g of the 
title compound as an amorphous solid. 

1(C) ^,T-RlffWPthvlthio-1.2^.4-t ft fr a h Y H r ^ e arh ? , g m-^.^ 

680 mg of p-toluenesulfonic acid was added to a 
mixture of 10.6 g of 3- (4-methylthio-4-methylsulf inyl- 
3 -oxobutene-l-yl) indole, as obtained in Example 1(b), in 
150 ml of tetrahydrofuran and 40 ml of benzene. The 
reaction mixture was next refluxed for 3 hours and then 
neutralized by the addition of a saturated aqueous 
solution of sodium hydrogencarbonate . The solvent was 
removed from the resulting mixture by evaporation under 
reduced pressure and ethyl acetate was added to the 
residue. The aqueous layer was then extracted with 
ethyl acetate, and the organic extract was washed with a 
saturated aqueous solution of sodium chloride, dried 
over anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to column chromatography using 
300 g of silica gel with a 9 : 1 v/v mixture of hexane 
and ethyl acetate as the eluent, to yield 9.7 g of the 
title compound as an amorphous solid. 

1(d) tert-Bntvl (2 -hvdroxv-i . i - bismeth y lt-.hio-i . ? ^ , 4. 
tetrahvdrocarba2ol-2- vl)acet:at:^ 

S3 ml of a 1.7 M solution of n-butyllithium in 
hexane was added at a temperature of -78°C to a solution 
of 13.9 g of diisopropylamine in 50 ml of toluene. The 
reaction mixture was then warmed to 0°C and stirred for 
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15 minutes. The reaction mixture was then cooled to 
-78°C, and a solution of 5.0 g of 1 , 1-bismethylthio- 
1,2, 3,4-tetrahydrocarbazol-3-one, as obtained in Example 
1(c), in 10 ml of toluene was added to the cooled 
solution. The reaction mixture was next stirred for 3 0 
minutes and then heated to room temperature and stirred 
for 2 hours. After this time, a saturated aqueous 
solution of ammonium chloride was added to the reaction 
mixture. The aqueous layer was extracted with toluene, 
and the organic extract was washed with a saturated 
aqueous solution of sodium chloride, dried over 
anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to column chromatography using 
250 g of silica gel with benzene as the eluent, to yield 
6.8 g of the title compound as an amorphous solid. 



EXAMPLE 2 



tert - Butvl ( 1 -methvl thiocarbazol - 2 - vl ) acetate 

2.5 ml of glacial acetic acid was added to a 
solution of 3.37 g of tert-butyl (2-hydroxy-l, 1-bis- 
methylthio-1, 2 , 3 , 4 - tetrahydrocarbazol-2-yl) acetate, as 
obtained in Example 1, in 40 ml of xylene. The reaction 
mixture was subsequently refluxed for l hour and then 
neutralized by the addition of a saturated aqueous 
solution of sodium hydrogencarbonate . The aqueous layer 
was extracted with ethyl acetate, and the organic 
extract was washed with a saturated aqueous solution of 
sodium chloride, dried over anhydrous magnesium sulfate 
and concentrated by evaporation under reduced pressure. 
The resulting residue was subjected to column 
chromatography using 8 0 g of silica gel with a 19 : 1 
v/v mixture of benzene and ethyl acetate as the eluent, 
to yield 2.40 g of the title compound, melting at 137 - 
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138°C, 50 mg of 2-hydroxy-l-methylthiocarbazole (melting 
at 138 - 140-C) , 85 mg of tert -butyl (2 -hydroxy- 1-oxo- 
l,2,3,4-tetrahydrocarbazol-2-yl)acetate (melting at 156 
- 157»C) and 125 mg of 3 , 3a, 4 , 5 , 10 , lOb-hexahydro- 
3a - hydroxy- lOb-methyl thiof uro [2 , 3 - a] carbazol - 2 - one 
(obtained as an amorphous solid) . 

The Nuclear Magnetic Resonance Spectrum [(CDCi 
270MHz) , 6 ppm] results for each of the above 
compounds are as follows: 



tert - Butyl ( l -me thyl thiocarbazol - 2 - yl ) acetate 



1 


.46 


OH, 


singlet) ; 
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(3H, 


singlet) ; 
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(2H, 


singlet) ; 
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doublet, J 
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.9Hz) ; 
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.9Hz) ; 
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.9Hz) ; 
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.99 


(1H, 


doublet, J 


» 
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.9Hz) ; 
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(1H, 


doublet, J 
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.8Hz) ; 
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(1H, 


broad singlet) 





2 - Hydroxy- 1 -methyl thiocarbazole 
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(3H, 


singlet) ; 
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singlet) ; 
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doublet, J 
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.94 


(1H, 


doublet, J 


= 
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.4Hz) ; 


7 


.96 


(1H, 


doublet, J 
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. 7Hz ) ; 
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.39 


<1H, 


broad singlet) 





tert - Butyl (2 - hydroxy- 1 - oxo-l ,2,3,4- tetrahydro- 
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carbazol - 2 - yl ) acetate 

1.49 (9H, singlet); 
2.3 - 2.5 (2H, multiplet); 
2.60 (1H, doublet, J - 14.6Hz); 
2.69 (1H, doublet, J = 14.6Hz); 

3.02 (1H, doubled doublet of doublets, 
J « 5.1, 8.7, 17.4Hz) ; 

3.23 (1H, triplet of doublets, J = 5.1, 17.4Hz); 

4.59 (1H, singlet); 

7.1 - 7.2 (1H, multiplet); 

7.3 - 7.5 (2H, multiplet); 
7.66 (1H, doublet, J - 7.9Hz); 
8.81 (1H, broad singlet). 

3 , 3a, 4 , 5 , 10 , 10b -Hexahydro- 3a- hydroxy- lOb-methylthiof uro- 
[2, 3 -a] carbazol - 2 - one 



2. 
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(3H, 


singlet) ; 
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doubled doublet of doublets, 
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5.9, 9.9, 13.9Hz) ; 
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doubled doublet of doublets, 
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doublet, J «* 16.8Hz); 
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doubled doublet of doublets. 
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.78 
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doublet, J = 16.8Hz); 
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(1H, 


doubled doublet of doublets, 






J - 


3.3, 5.9, 17.2Hz) ; 
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.17 


(1H, 


singlet) ; 
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.14 


(1H ( 


triplet, J =* 7 . 6Hz) ; 
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.28 


(1H, 


triplet, J = 7. 6Hz) ; 
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.38 


(1H, 


doublet, J - 7. 6Hz) ; 
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.53 


(1H, 


doublet, J = 7.6Hz) ; 
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.40 


(1H, 


broad singlet) . 
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example; 3 

( 1 -Methyl thiocarbazol - 2 - vl ) acetic acid 

5 ml of formic acid was added to 51 mg of tert- butyl 
( 1-methylthiocarbazol- 2 -yl) acetate, as obtained in 
Example 2. The reaction mixture was then warmed to room 
temperature and stirred for 4 hours- Formic acid was 
next removed under reduced pressure, and the residue was 
recrystallized from ethyl acetate and hexane, to yield 
44 mg of the title compound, melting at 210 - 212°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz), 
6 ppm: 



2 


,36 


(3H, 


singlet) ; 


4 


.20 


(2H, 


singlet) ; 


7 


.22 


(1H, 


doublet, J - 7.9Hz) ; 
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.2 - 


7.3 


(1H, multiplet) ; 


7 


.44 


(1H, 


triplet, J - 7.6Hz) ; 


7 


.48 


(1H, 


triplet, J - 7.6Hz) ; 


8 


.01 


(1H, 


doublet, J = 7.9Hz) ; 


8 


.04 


(1H, 


doublet, J ■ - 7.6Hz) ; 


8 


.63 


(1H, 


broad singlet) . 



EXAMPLE 4 

tert -Butyl ( 9 - benzyl - 1 -methyl thiocarbazol - 2 -yl) acetate 

A solution of 98 mg of tert-butyl (l-methylthio- 
carbazol- 2 -yl) acetate, as obtained in Example 2, in 1 ml 
of N, N -dime thy lformamide was added, with ice- cooling, to 
a suspension of 13 mg of sodium hydride (55% w/w 
dispersion in mineral oil) in 2 ml of N, N-dimethyl- 
formamide. 51 mg of benzyl bromide was added to the 
reaction mixture which was then stirred for 1 hour. 
After this time, a saturated aqueous solution of 
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ammonium chloride was added to the reaction mixture. 
The aqueous layer was extracted with ethyl acetate and 
the organic extract was washed with water, dried over 
anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to column chromatography using 4 
of silica gel with a 1 : 2 v/v mixture of hexane and 
benzene as the eluent, to yield 120 mg of the title 
compound as an oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270MHz), 
6 ppm: 

1.43 (9H, singlet) ; 

1.98 (3H, singlet); 

4.09 (2H, singlet); 

6.35 ( 2H , singlet); 

7.03 (2H, doublet, J - 6.5Hz); 

7.1-7.5 {7H, multiplet); 

8.08 (2H # doublet, J - 7.9Hz). 



EXAMPLE 5 

( 9 - Benzvl - 1 -methvl thiocarbazo l - 2 - vl ) acetic acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 3, but using tert -butyl (9 -benzyl -l -methyl thio- 
carbazol-2-yl) acetate, as obtained in Example 4, as 
starting material, the title compound was obtained in 
quantitative yield, melting at 182 - 183°C. 

Nuclear Magnetic Resonance Spectrum (CDC2 3 , 270MHz) , 
h ppm: 

1.95 (3H, singlet) ; 

4.22 (2H # singlet) ; 

6.34 (2H, singlet); 
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7.03 (2H, doublet, J « 7.7Hz); 
7.1-7.5 <7K, multiplet) ; 
8.0-8.2 (2H, multiplet). 



EXAMPLE g 

tert-Butvl f9- (4- chlorobenzvl) -l-methvlthin- 
carbazol-2-v 11 acetate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using 4-chlorobenzyl chloride as starting 
material, the title compound was obtained as an oil in a 
yield of 96%. 



EXAMPLE 7 

L&= (4-Chlorobenzvl) -l-methvlthioc arbazol-2-vllacetir *nic\ 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 3 f but using tert-butyl [9- (4-chlorobenzyl) - 1- 
methylthiocarbazol - 2 -yl] acetate, as obtained in Example 
6, as starting material, the title compound was obtained 
in quantitative yield, melting at 176 - 178°C. 

Nuclear Magnetic Resonance Spectrum (CDCfi^, 2 70MHz) , 
6 ppm: 

2.01 (3H, singlet); 

4.23 (2H, singlet); 

6.30 (2H, singlet); 

6.96 (2H, doublet, J « 8.4Hz); 

7.1-7.4 (5H, multiplet) ; 

7.43 (1H, triplet, J - 7.6Hz); 

8.0-8.2 (2H, multiplet). 
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EXAMPLE 6 

tert-Butvl f9- (4-fluorobenzvl) -l-mer.h yithio- 
carbazol - 2 - vll aeef.ar.ft 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using 4-f luorobenzyl bromide as starting 
material, the title compound was obtained as an oil in a 
yield of 98%. 



EXAMPLE 9 

\9 - (4-Fluorobengyl? - i- methvlthiocarbazQl-2-v n acetic acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 3, but using tert- butyl [9- (4-f luorobenzyl ) -l- 
methylthiocarbazol -2 -yl] acetate, as obtained in Example 
8, as starting material, the title compound was obtained 
in quantitative yield, melting at 156 - 157°C. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270MHz) / 
6 ppm: 

2.00 (3H, singlet) ; 

4.22 (2H, singlet); 

6 .30 (2H, singlet) ; 

6.8-7.1 (4H, multiplet) ; 

7.2-7.4 (3H, multiplet); 

7.43 (1H, triplet, J = 8.0Hz); 

8.08 (1H, doublet, J » 7.8Hz); 

8.10 (1H, doublet, J = 7.9Hz). 
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EXAMPLE in 

tert-Butyl F9- (4 -nitrobenzvl ) -i - methvlthiocarbazol -2- yl 1 : 

acetate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using 4 -nitrobenzyl bromide as starting 
material, the title compound was obtained as an oil in a 
yield of 94%. 



EXAMPLE 11 

f9- f 4 - Nltrobenzvl ) - 1 - me thvl thiocarbazol ■ 2 ■ vl 1 anft^ic acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 3, but using tert-butyl [9 - (4 -nitrobenzyl) -1- 
methylthiocarbazol- 2 -yl] acetate, as obtained in Example 
10, as starting material, the title compound was 
obtained in quantitative yield as an amorphous solid. 

Nuclear Magnetic Resonance Spectrum (CDC« 3 , 2 70MHz), 
6 ppm : 

2.02 <3H, singlet); 

4.21 (2H, singlet); 

6.41 (2H, singlet); 

7.17 (2H, doublet, J =* 8.5Hz); 

7.2-7.4 (5H, multiplet); 

7.44 (1H, triplet, J - 7.5Hz); 

8.0-8.2 (4H, multiplet). 
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EXAMPLE 12 

tert - Butyl ( 9 - benzyl - 1 -methyl thiocarbazol - 2 - yl ) - 

hydroxyacetate 

0.47 ml of a 1.0 M solution of lithium hexamethyl- 
disilazide in tetrahydrof uran was added, with 
ice-cooling, to a solution of 65 mg of tert-butyl 
(9-benzyl-i-methylthiocarbazol-2-yl) acetate, as obtained 
in Example 4, in 5 ml of tetrahydrof uran . The reaction 
mixture was then stirred for l hour in the presence of 
atmospheric oxygen. After this time, a saturated 
aqueous solution of ammonium chloride was added to the 
reaction mixture. The aqueous layer was extracted with 
ethyl acetate and the organic extract was washed with a 
saturated aqueous solution of sodium chloride, dried 
over anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to column chromatography using 
1.5 g of silica gel with a 3 : l v/v mixture of hexane 
and ethyl acetate as the eluent, to yield 43 mg of the 
title compound as an oil. 

Nuclear Magnetic Resonance Spectrum (CDC«3, 2 70MHz) , 
6 ppm: 

1.34 (9H, singlet) ; 

2.09 (3H, singlet) ; 

3.69 (1H, broad singlet);. 

6.23 (1H, singlet) ; 

6.37 (2H, singlet) ; 

7.01 (2H, doublet, J = 7.8Hz); 

7.1-7.5 (7H, multiplet) ; 

8.09 (1H, doublet, J = 7.9Hz); 

8.13 (1H, doublet, J = 8.0Hz). 
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EXAMPLg^ 

Benzyl fo-h-nryl -4-m»t-hvl - 1 M r h iocarha , n -, } . 

a) Following a procedure and using relative proportions 
of starting materials similar to those described in 
Examples 1 and 2, but using 3 - (indol-3-yl ) butyric acid 
as starting material, benzyl (4-methyl-l-methylthio- 
carbazol- 2 -yl) acetate was obtained, and was used without 
further purification in the next step. 

b) A solution of 2.42 g of benzyl ( 4 -methyl -1 -methyl - 
thiocarbazol- 2 -yl) acetate, as obtained in a) above, in 
40 ml of N,N-dimethylformamide was added, with 

ice- cooling, to a suspension of 280 mg of sodium hydride 

(55% w/w dispersion in mineral oil) in 30 ml of 

N,N-dimethylformamide. 1.1 g of benzyl bromide was next 

added to the reaction mixture which was then stirred for 

l hour. After this time, a saturated aqueous solution 

of ammonium chloride was added to the reaction mixture. 

The aqueous layer was extracted with ethyl acetate, and 

the organic extract was washed with water, dried over 

anhydrous magnesium sulfate and concentrated by 

evaporation under reduced pressure. The resulting 

residue was subjected to column chromatography using 

80 g of silica gel with a l : 2 v/v mixture of hexane 

and benzene as the eluent, to -yield 2.7 g of the title 

compound, as an oil, and 195 mg of benzyl 2-(4-methyl- 

l-methylthiocarbazol-2-yl) -3-phenylpropionate, also as 
an oil . 
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EXAMPT.K 14 

(P-Bensyl -4-mgchYl-l-merhvlr.h<nr a i- h a20 i-2-Yliaeer.ir 

50 ml of ethanol and 50 ml of a 2N aqueous solution 
of sodium hydroxide was added to 1.16 g of benzyl 
( 9 - benzyl - 4 -methyl - 1 -methyl thiocarbazol - 2 -yl ) acetate , as 
obtained in Example 13 a). The reaction mixture was' 
stirred for 2 hours at room temperature, after which 
time it was acidified by adding a IN aqueous solution of 
hydrochloric acid and then concentrated by evaporation 
under reduced pressure. Ethyl acetate was added to the 
residue thus obtained. The aqueous layer was extracted 
with ethyl acetate and the organic extract was washed 
with a saturated aqueous solution of sodium chloride, 
dried over anhydrous magnesium sulfate and concentrated 
by evaporation under reduced pressure. The resulting 
residue was subjected to column chromatography using 
20 g of silica gel with a 1 : i v/v mixture of hexane 
and ethyl acetate as the eluent, and then recrystallized 
from ethyl acetate and hexane, to yield 0.90 g of the 
title compound, melting at 219 - 220°C. 

Nuclear Magnetic Resonance Spectrum (CDCj 270MHz) , 
6 ppm: 

1.96 (3H, singlet) 

2.89 (3H, singlet) 

4.15 (1H, singlet) 

6.40 (2H, singlet) 

7.0-7.5 (9H, multiplet); 

8.19 (1H, doublet, J = 7.9Hz) 
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EXAMPT.B n 

2- (4-Met.hyT -l-merhvl rhior, rb azn1 . ? , v1 , , 3 ■ ra henvlnT .^ _^ 

acid 

Following a proce .re and using relative proportions 
of starting materials similar to those described in 
Example 14, but using benzyl 2- (4-methyl-i-methylthio- 
carbazol-2-yl)-3-phenylpropionate, as obtained in 
Example 13, as starting material, the title compound was 
obtained in a yield of 93%, melting at 186 - 187»C. 

Nuclear Magnetic Resonance Spectrum (CDCt 270MHz) , 
S ppm: 

2.16 (3H, singlet); 
2.91 (3H, singlet); 

3.11 (ih, doublet of doublets, J - 7.5, 13.7Hz); 
3.53 (1H, doublet of doublets, J = 7.5, 13.7Hz); 
5.18 (1H, triplet, J - 7.5Hz); 
7.1-7.6 (9H, multiplet) ; 

8.17 (1H, doublet, J - 7.9Hz); 
8.70 (1H, broad singlet). 



EXAMPLE ifi 

tert -Butvl 7. - ( Q -benzvl - i -methvl t-h-j ocarhs - 2 - vl) - 7 - 

Phenylp ropionat-f» 

A solution of 826 mg of tert-butyl ( 1 -methyl thio- 
carbazol -2 -yl) acetate, as obtained in Example 2, in 5 ml 
of N,N-dimethylformamide was added, with ice-cooling, to 
a suspension of 220 mg of sodium hydride (55% w/w 
dispersion in mineral oil) in 10 ml of N, N- dimethyl - 
formamide. 855 mg of benzyl bromide was then added to 
the reaction mixture which was then warmed to room 
temperature and stirred for 1 hour. After this time, a 
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saturated aqueous solution of ammonium chloride was 

added to the reaction mixture. The aou(anne! , 

e ac 3 u ^ous layer wa«5 

wasneT ch " ith " hyl "» organic «cr.« WM 

washed „ ich „ ater . dried over anhydrous 

sulfate and concentrated by evaporation under reduced 
pressure. The resulting residue was subjected to 
chronograph usin g 3 „ g o £ siiica gel llTt - ^ 

1-21 g of the title compound as an oil. 

Nuclear Mastic Resonance Spectru™ (C DC, 3 . 270MHz , . 

1.30 (9H, singlet) ,- 
1-89 (3H, singlet); 

2.99 (1H, doublet of doublets, J . 7 . 2/ 13 . 7H2) . 
3.41 (1H, doublet of doublets, j , 8 . 0 , 13 ^7 
23 (1H, doublet of doublets, 9m 7 . a ^ ' 

6.31 (2H, singlet); 
8-9-7.5 (14H, multiplet); 
8.07 (ih, doublet, J - 7.7Hz); 
8.13 (ih, doublet, J = 8.2Hz). 



EXAMPT.R JJ7 

acid 

Following a procedure and using relative proportions 
of staring materials similar to those described in 
Example 3, but using tert-butyl 2- ( 9 -benzyl -1 -methyl thio 

E ^o a i 01 ;r yl, " 3 " phenyipropionate ' as ^ 

obtaTned " ' ^ was 

obtained » a yield of 99%, melting at 154 - i 5S o C . 

Nuclear Magnetic Resonance Spectrum (CDC. , 270 mh Z ) 
o ppm : J ' ' 
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1.86 (3H, singlet); 

3.06 (1H, doublet of doublets, J « 7.5, 13.7Hz); 
3.48 (1H, doublet of doublets, J = 7.5, 13.7Hz); 
5.39 (1H # triplet, J = 7.5Hz); 
6.32 (2H, singlet) ; 
6.9-7.0 (2H, multiplet); 
7.1-7.5 (12H, multiplet); 
8.09 (1H, doublet, J - 7.8Hz); 
8.15 (1H, doublet, J » 8.2Hz). 



EXAMPLE 18 

tert-Butvl 2- f9- (4-c hlorobenzvl) -l-mflf.hvlthio- 
carbazol-2-vll -3- f4-chlorop henvl) propionate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 16, but using 4-chlorobenzyl chloride as 
starting material, the title compound was obtained as an 
oil in a yield of 95%. 



EXAMPLE 19 

2- fg- (4-Chlorobenzvl) -l-methvlthiocarb azol-2- Y 11 - 
3- (4- chlo rpphenvl) propionic acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 3, but using tert-butyl 2- (9- (4-chlorobenzyl) - 1- 
methylthiocarbazol-2-yl) -3- ( 4 - chlorophenyl ) propionate , 
as obtained in Example 18 as starting material, the 
title compound was obtained in quantitative yield, 
melting at 104 - 107°C. 
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6 ppm: 
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s Pectrum ICDCt 



1 - 9 5 (3H, singlet); 

3-02 UK. doublet of doublets, j m 

3-43 (1H. doublet of doublets, j - 

5 - 35 (ih. triplet, j „ 7 . 

6 - 27 (2H, singlet); 
6 -8 -7. 5 (12H, multiplet); 
8 -0-8.2 (2H, multiplet) 



5Hz) ; 
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3 , 270MHz), 



5 < 13.8Hz); 
5 ' 13.8Hz); 



EXAMPT.p ?n 



— 1.. ^ using 4.^^^^^- ^ n 

material, the title compound was obL T " 

yield of 97*. 3 obtai ned as an oil ia a 



BXAMPT.B ?1 




Following a procedure and using relate 
of starting materials similar to 6latlVe Proportion. 

-^Ple 3, but using J^^^/?^ *» 

methylthiocarba 2 ol-2-yl] 3 IA t* ' f luoro ^nzyl) - X . 

as obtained in Example 20 £'f UOr0phen ^ P"Pi°nate. 

title compound was obtained L^ 9 ' ^ 

siting at 90 - 94 °c ^ntxtative yield, 
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Nuclear Magnetic Resonance Spectrum (CDCt 2 70MHz), 
& ppm: 

1-93 (3H, singlet); 

3.03 (1H, doublet of doublets, J - 7.5, 13.7Hz); 
3.44 (1H, doublet of doublets, J = 7.5, 13.7Hz); 
5.36 (1H, triplet, J = 7.5Hz); 
6.25 (2H, singlet); 
6.7-7.5 (12H, multiplet) ; 
8.0-8.2 (2H, multiplet). 



EXAMPLE 00 

tert-ButYl ?- f 9- (4-nirrnh enzv]^ -i-m qt hv1M,^o- 
CarfrazQl - 2 - yll - 3 - f 4 - n 3 tronhmyl ) p roni nn.hc 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 16, but using 4-nitrobenzyl bromide as starting 
material, the title compound was obtained as an oil in a 
yield of 92%. 



EXAMPT.R 2 7 

2- \9- (4-Nirrnb^nzyl) -1-niPr.hvlcmflra r bazm -9-yi ] .-a _ 
(4-nitronhenvl) D m r in^r asld 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 3, but using tert-butyl 2 -[ (9- (4-nitrobenzyl) - 1- 
methylthiocarbazol-2-yl] -3- (4 -nitrophenyl ) propionate, as 
obtained in Example 22, as starting material, the title 
compound was obtained in quantitative yield as an 
amorphous solid. 
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Nuclear Magnetic Resonance Spectrum (CDC8 270MHz), 
& ppm: 

1.96 (3H, singlet) ; 

3.13 (1H, doublet of doublets, J = 7.5, 13.7Hz); 
3.56 (1H, doublet of doublets, J = 7.5, 13.7Hz); 
5.37 (ih, triplet, J = 7.5Hz); 
6.28 (IH, doublet, J = 17.8Hz); 
6.47 (1H, doublet, J = 17.8Hz); 
7.12 (2H, doublet, J = 8.7Hz); 
7.2-7.5 (6H, multiplet) ; 
8.0-8.2 (6H, multiplet). 



EXAMPLE 24 

Benzyl 2- f? -benzyl -4 -methvl -1 -m»rhvl^»~^ r , zo] . a _ y1 } 

Phenvlnrnpinnafa 

A solution of 100 mg of benzyl (9 -benzyl -4 -methyl - 
l-methylthiocarbazol-2-yl) acetate, as obtained in 
Example 13 a) , in 1 ml of N, N- dimethyl formamide was 
added, with ice- cooling, to a suspension of 23 mg of 
sodium hydride {55% w/w dispersion in mineral oil) in 
3 ml of N,N-dimethylformamide. 91 mg of benzyl bromide 
were then added to the reaction mixture which was then 
warmed to room temperature and stirred for 1 hour. 
After this time, a saturated aqueous solution of 
ammonium chloride was added to the reaction mixture. 
The aqueous layer was extracted with ethyl acetate and 
the organic extract was washed with water, dried over 
anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to column chromatography using 3 g 
of silica gel with a 1 : 2 v/v mixture of hexane and 
benzene as the eluent, to yield 142 mg of the title 
compound as an oil. 
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EXAMPLE 2 5 

2- ( 9 - Benzyl ■ 4 - WRthvl - l -me t hyl thiocarbazol ■ 2 - vi ) . ? -phenyl : 

propipniq agjjj 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 14, but using benzyl 2- (9 -benzyl -4 -methyl- l- * 
methylthiocarbazol-2-yl) - 3 -phenylpropionate, as obtained 
in Example 24, as starting material, the title compound 
was obtained in a yield of 91%, melting at 199 - 200° C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz) , 
6 ppm: 

1.85 (3H, singlet); 

2.92 (3H, singlet) ; 
.3.03 (1H, doublet of doublets, J = 7.4, 13.7Hz); 

3.46 (1H, doublet of doublets, J « 7.4, 13.7Hz); 

5.38 (1H, triplet, J - 7.4Hz); 

6.36 (2H, singlet) ; 

6.99 (2H r doublet, J = 7.9Hz); 

7.1-7.5 (12H, multiplet); 

8.20 (1H, doublet, J = 7.8Hz). 



EXAMPLE 2 6 
l-Methvlcarbazole-2- carboxYlic acid 

4 ml of ethanol and 4 ml of a 2N aqueous solution of 
potassium hydroxide were added to 100 mg of ethyl 
1 -methyl carbazole- 2 -carboxylate [obtained according to 
the procedures described in C.J. Moody and K.F. 
Rahimtoola, J. Chem. Soc. Parkin. Trans. I # 6 73 
(1990)]. The reaction mixture was stirred for 2 hours 
at room temperature, and then acidified by the addition 
of a IN aqueous solution of hydrochloric acid, after 
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which it was concentrated by evaporation under reduced 
pressure. Ethyl acetate was added to the residue. The 
aqueous layer was extracted with ethyl acetate, and the 
organic extract was washed with a saturated aqueous 
solution of sodium chloride, dried over anhydrous 
magnesium sulfate and concentrated by evaporation under 
reduced pressure. The resulting residue was 
recrystallized from ethyl acetate and hexane, to yield 
81 mg of the title compound, melting at >240°C. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270MHz), 
6 ppm: 
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EXAMPLE 27 

1 - Methyl carbaz ol e - 3 - carboxvl i c acid 

Following a procedure and using relative proportions 
of starting materials similar -to those described in 
Example 26, but using ethyl l-methylcarbazole-3- 
carboxylate as starting material, the title compound was 
obtained in a yield of 92%, melting at >240 P C. 

Nuclear Magnetic Resonance Spectrum (CDC« 3 , 270MHz), 
6 ppm: 

2 .61 (3H, singlet) ; 

7.26 (1H, triplet, J = 7.8Hz); 

7.43 (1H, triplet, J = 7.8Hz); 
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7.51 (1H, doublet, J = 7.8Hz) ; 

7.98 (1H, singlet); 

8.10 (1H, doublet, J =. 7.8Hz) ; 

8.71 (1H, singlet); 

9.20 (1H, broad singlet) . 



EXAMPT.P ?a 

Ethyl 9 - hPn 7 yl - j . mer .hy1 ra rhazol a^-ca r£oxy j -, r r 

A solution of 29 mg of ethyl 1 -methyl carbazole- 2 - 
carboxylate in i ml of N,N-dimethylf ormamide was added 
with ice- cooling, to a suspension of io mg of sodium 
hydride (55% w/w dispersion in mineral oil) in 2 ml of 
N N-dimethylf ormamide. 29 mg of benzyl bromide was then 
added to the reaction mixture, which was then stirred 
for 1 hour, with ice-cooling. After this time, a 
saturated aqueous solution of ammonium chloride was 
added to the reaction mixture. The aqueous layer was 
extracted with ethyl acetate and the organic extract was 
washed with water, dried over anhydrous magnesium 
sulfate and concentrated by evaporation under reduced 
pressure. The resulting residue was subjected to column 
chromatography using 1 g of silica gel with a 9 - i v /v 
mixture of hexane and ethyl acetate as the eluent to 
yield 38 mg of the title compound, melting at 79 - 80 °c. 

Nuclear Magnetic Resonance Spectrum (CDC*,, 270MHz) 
£ ppm: 3 ' 

1.40 (3H, triplet, J = 7.1Hz>; 

2.80 (3H, singlet); 

4.38 (2H, quartet, J = 7.1Hz); 

5.79 (2H, singlet); 

7.07 (2H, doublet, J = 6.5Hz); 

7.2-7.5 (6H, multiplet) ; 

7.66 (1H, doublet, J = 8.2Hz); 
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7.99 (1H, doublet, J - 8.2Hz); 
8.12 C1H, doublet, J = 8.0Hz). 



EXAMPLE 29 

9 - Benzyl - 1 -methvlcarbazole - 2 - carboxvl ic acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using ethyl 9 -benzyl -1 -methyl carbazole - 
2-carboxylate, as obtained in Example 28, as starting 
material, the title compound was obtained in a yield of 
94%, melting at 215 - 216°C. 

Nuclear Magnetic Resonance Spectrum (CDCfi^, 270MHz), 
6 ppm: 

2.85 (3H, singlet); 

5.80 (2H, singlet) ; 

7.0-7.1 (2H, multiplet); 

7.2-7.4 (5H, multiplet); 

7.44 (1H, triplet, J ■= 7.5Hz); 

7.76 (1H, doublet, J - 8.1Hz); 

7.99 (1H, doublet, J = 8.1Hz); 

8.12 (1H, doublet, J = 7.5Hz). 



EXAMPLE 3 0 

Ethvl 9 -benzvl - 1 -methyl carbazole- 3 - carboxvlate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 28, but using ethyl 1 -methyl carbazole- 3 - 
carboxylate as starting material, the title compound was 
obtained in a yield of 96%, melting at 118 - 119°C. 
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Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz) , 
6 ppm: 

1.44 (3H, triplet, J = 7.1Hz); 

2.64 (3H, singlet) ; 

4.43 (2H, quartet, J »= 7.1Hz); 

5.74 (2H f singlet) ; 

6.9-7.0 (2H, multiplet); 

7.2-7.5 (6H, multiplet); 

7.87 (1H, singlet); 

8.16 (1H, doublet, J = 8.2Hz); 

8.72 (1H, singlet) . 



EXAMPLE 31 

9 - Benzvl - 1 -methvlcarbazole- 3 - carboxvl ic acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using ethyl 9 -benzyl -1 -methyl carbazole- 
3 - carboxylate , as obtained in Example 30, as starting 
material, the title compound was obtained in a yield of 
92%, melting at >240°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz) , 
6 ppm: 

2.70 (3H, singlet) ; 

5.83 (2H, singlet) ; 

7.0-7.1 (2H, multiplet); 

7.2-7.4 (5H, multiplet); 

7.46 (1H, triplet, J - 7.6Hz); 

7.93 (1H, singlet) ; 

8.18 (1H, doublet, J = 7.6Hz); 

8.79 (1H, singlet) . 
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M^nyi f^-"eth Y i ra g bag. ^.y ,^^^, 

73 mg of oxalyl chloride was added, with ice-coolinq 
to a solution of 92 mg of i-methylcarbazole- 3 - carboxyli!' 
acid, as obtained in Example 2 7 in «; mi ^ ^ 
rMnr .. . _ *mpie ^7, in 5 ml of methylene 

chloride. one drop of N, N-dimethylf ormamide was then 
added to the reaction mixture, which was next warmed to 
room temperature, stirred for 2 hours, and then 
concentrated by evaporation under reduced pressure 
10 ml of diethyl ether and an excess of a solution 'of 
diazomethane in diethyl ether were added to the residue 
thus obtained, and the reaction mixture was stirred for 
s"t g ed " r °° m temP —- ^ acid an* then a 

were added T\T S ° 1Uti ° n * """^ ^ogencar bonate 
were added to the reaction mixture. The aqueous layer 
was extracted with ethyl acetate, and the organic 
extract was washed with water, dried over anhydrous 
-gnesium sulfate and concentrated by evaporation under 
reduced pressure. The resulting residue was subjected 
to column chromatography using 2 g of sii ica gel with a 
1 : 1 v/v mixture of hexane and ethyl acetate as the 
eluent Subsequently, 6 mg of silver oxide was added to 
a solution of the eluted residue in 5 ml of methanol 
The reaction mixture was refluxed for 5 hours, filtered 
to remove inorganic materials, and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to column chromatography using 2 g 
of silxca gel with a 2 : ! v/v mixture of hexane and 
ethyl acetate as the eluent, to yield 90 mg of the title 
compound as an oil. cie 
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EXAMPT.R 7 7 
{ 1 -Methyl carh^oi . i . y1 j a „.n 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using methyl < 1 -methyl carbazol- 3 -yi ) - 
acetate, as obtained in Example 32, as starting 
material, the title compound was obtained in a yield of 
93%, melting at 177 - 179°C. 

Nuclear Magnetic Resonance Spectrum (CDC*., 270MHz), 
6 ppm: 

2.56 (3H, singlet) ; 

3.81 (2H, singlet); 

7.1-7.5 (5H, multiplet) ; 

7.85 (1H, singlet); 

7.97 (1H, broad singlet); 

8.04 (1H, doublet, J - 7.9Hz). 



EXAMPLE 

9 - Benzyl - 1 - methyl crarbazol - ? . carh* 1 dehy£g 

1.6 ml of a 1.5 M solution of diisobutylaluminum 
hydride in hexane was added at -78»C to a solution of 
213 mg of ethyl 9 -benzyl - 1-methylcarbazole- 2 - carboxylate , 
as obtained in Example 28, in 5 ml of methylene chloride! 
The reaction mixture was stirred for 1 hour at this 
temperature, warmed to room temperature, and then 
stirred for a further 1 hour at room temperature. After 
this time, 0.1 ml of water, 0 . 1 ml of a IN aqueous 
solution of sodium hydroxide and 0.3 ml of water were 
added successively to the reaction mixture. 
Precipitated crystals were filtered off and the filtrate 
was then concentrated by evaporation under reduced 
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pressure. 187 mg of pyridinium dichromate and molecular 
sieve 4A, followed by 2 ml of methylene chloride, were 
added to 100 mg of the thus obtained residue. The 
resulting mixture was stirred for two hours at room 
temperature, filtered using Florisil {trade mark) , and 
concentrated by evaporation under reduced pressure. The 
resulting residue was subjected to column chromatography 
using 2 g of silica gel with a 5 : l v/v mixture of 
hexane and ethyl acetate as the eluent, to yield 94 mg 
of the title compound as an amorphous solid. 



EXAMPLE 3 5 

Ethyl 3- f9-hpn7vl-l-methvlcarbazQlO -vll ^-prppenoatft 

90 mg of ethyl diethylphosphonoacetate was added, 
with ice -cooling, to a suspension of 18 mg of sodium 
hydride (55% w/w dispersion in mineral oil) in 2 ml of 
tetrahydrofuran, and the reaction mixture was stirred 
for 15 minutes. A solution of 83 mg of 9 -benzyl- 1- 
methylcarbazole-2-carbaldehyde, as obtained in Example 
34, in tetrahydrofuran was then added to the reaction 
mixture, which was then stirred for 15 minutes. After 
this time, a saturated aqueous solution of ammonium 
chloride was added to the reaction mixture. The aqueous 
layer was extracted with ethyl acetate, and the organic 
extract was washed with a saturated aqueous solution of 
sodium chloride, dried over anhydrous magnesium sulfate 
and concentrated by evaporation under reduced pressure. 
The resulting residue was subjected to column 
chromatography using 2 g of silica gel with a 5 : 1 v/v 
mixture of hexane and ethyl acetate as the eluent, to 
yield 9 7 mg of the title compound as an amorphous solid. 
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EXAMPLE 3 6 

Ethyl 3- (9 -bpnzvl - 1 -m ethvlcarbazQl >2 -yl ) nrop inna 

10 mg of 10% w/w palladium on charcoal was added to 
a solution of 89 mg of ethyl 3- (9 -benzyl -l- methyl- 
carbazol-2-yl) -3 -propenoate, as obtained in Example 35, 
in 1 ml each of methanol and of tetrahydrof uran. The 
reaction mixture was stirred for l hour under a stream 
of hydrogen gas at room temperature, filtered to remove 
the catalyst, and concentrated by evaporation under 
reduced pressure. The resulting residue was subjected 
to column chromatography using 2 g of silica gel with a 

5 : 1 v/v mixture of hexane and ethyl acetate as the 
eluent, to yield 85 mg of the title compound, melting at 
114 - 115°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz) , 

6 ppm: 

1.24 (3H, triplet, J = 7.2Hz); 

2.57 (3H, singlet) ; 

2.59 (2H, triplet, J = 8.2Hz); 

3.11 (2H, triplet, J = 8.2Hz); 

4.13 (2H, quartet, J = 7.2Hz); 

5.76 (2H, singlet) ; 

7.0-7.4 (8H, multiplet); 

7.37 (1H, triplet, J = 7.0Hz); 

7.91 (1H, doublet, J « 7.9Hz); 

8.06 (1H, doublet, J = 7.8Hz). 

" e5cAMPLE'""3"7 

3- (9 -Benzyl -1-methvlcarbazol - 2 -vl> propionic arid 



Following a procedure and using relative proportions 
of starting materials similar to those described in 
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Example 26, but using ethyl 3- (9 -benzyl -l -methylcarbazol- 
2 -yl) propionate, as obtained in Example 36, as starting 
material, the title compound was obtained in a yield of 
97%, melting at 160 - 162°C. 

Nuclear Magnetic Resonance Spectrum (CDCs 270MHz) , 
6 ppm: 

2.57 (3H, singlet); 

2.66 (2H, triplet, J = 8.1Hz); 

3.13 (2H, triplet, J -8.1Hz); 

5.77 (2H, singlet); 

7.0-7.4 (9H, multiplet); 

7.92 (1H, doublet, J = 7.9Hz); 

8.07 (1H, doublet, J = 7.7Hz). 



EXAMPLE ^ 

(Carbazol-2-vl) M^ ^oac:s^9 m l prr)ho^ l ^ 0 

96 mg of morpholine and 18 mg of sulfur powder were 
added to 157 mg of 2 -acetyl carbazole [obtained according 
to the procedures described by S.G.P. Plant and S.B.C. 
Williams, J. Chem. Soc. , 1142 (1934)]. The reaction 
mixture was stirred for 5 hours at 80»C, and then 
acidified by the addition of a 0.5N aqueous solution of 
hydrochloric acid. The aqueous layer was extracted with 
ethyl acetate. The organic extract was washed with a 
saturated aqueous solution of sodium chloride, dried 
over anhydrous magnesium sulfate, and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to column chromatography using 5 g 
of silica gel with a 2 : i v/v mixture of hexane and 
ethyl acetate as the eluent, to yield 195 mg of the 
title compound as an amorphous solid. 
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EXAMPLE IS 

(Carbazol -2 -vl) ace tic acid 

1 ml of a 4N aqueous solution of potassium hydroxide 
was added to a solution of 100 mg of (carbazol-2 -yl) - 
thioacetomorpholide , as obtained in Example 38, in 2 ml 
of ethanol. The reaction mixture was refluxed for 10 
hours, after which time it was acidified by the addition 
of a IN aqueous solution of hydrochloric acid and was 
then concentrated by evaporation under reduced 
pressure. Ethyl acetate was added to the residue. The 
aqueous layer was extracted with ethyl acetate, and the 
organic extract was washed with a saturated aqueous 
solution of sodium chloride, dried over anhydrous 
magnesium sulfate and concentrated by evaporation under 
reduced pressure. The resulting residue was 
recrystallized from ethyl acetate and hexane, to yield 
6 8 mg of the title compound., melting at .15 0 -152°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
dimethyl sulfoxide, 270MHz) , 6 ppm: 

3 .76 (2H, singlet) ; 

7.1-7.5 (5H, multiplet) ; 

7.99 (1H, doublet, J = 8.2Hz); 

8.02 (1H, doublet, J = 9.2Hz); 

9.21 (1H, broad singlet). 

EXAMPLE 4 0 

2 : Acetyl -9 -benzvlcarbazole 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 28, but using 2 -acetylcarbazole as starting 
material, the title compound was obtained in a yield of 
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EXAMPLE 41 

(9-Benzvlcarbazol-2- Y 1 ) acer.nmnrpholid^ 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 38, but using 2 -acetyl -9 -benzyl carbazole, as 
obtained in Example 40 as starting material, the title 
compound was obtained in a yield of 88% as an amorphous 
solid. 



EXAMPLE 42 

( 9 - Benzyl carbazol - 2 - vll * r.^n c gtgjd 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 39, but using (9-benzylcarbazol-2-yl) - 
acetomorpholide, as obtained in Example 41, as starting 
material, the title compound was obtained in a yield of 
86%, melting at 149 - 150°C. 

Nuclear Magnetic Resonance Spectrum (CDC« 3 , 270MHz) , 
8 ppm: 

3.80 (2H, singlet); 

5 .50 (2H, singlet) ; 

7.1-7.5 (10H, multiplet) ; 

8.07 (1H, doublet, J = 7.6Hz); 

8.10 (1H, doublet, J = 6.6Hz). 
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EXAMPLE 4 3 

tert-Butyl (l -mprhvltihinrar b azol - ? - Y i oxv) aP(ar ar 0 

135 mg of powdered potassium carbonate was added to 
a solution of 112 mg of 2 -hydroxy- 1 -methyl thiocarbazole , 
as obtained in Example 2, in 4 ml of acetone. 956 mg of 
tert- butyl bromoacetate was added to the reaction 
mixture which was then stirred for 2 hours at room 
temperature. After this time, the reaction mixture was 
poured into ice water, and concentrated by evaporation 
under reduced pressure. The aqueous layer was extracted 
with ethyl acetate. The organic extract was washed with 
a saturated aqueous solution of sodium chloride, dried 
over anhydrous magnesium sulfate, and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to column chromatography using 3 g 
of silica gel with a 9 : l v/v mixture of hexane and 
ethyl acetate as the eluent, to yield 14 0 mg of the 
title compound as an oil. 



EXAMPLE 44 

(l-Methvlthiocarbazol-2- vloyy^ aretic ari^ 

Following a procedure and using relative proportic 
of • starting materiaTs" similar -to" those ' described - ' in" 
Example 3, but using tert-butyl ( 1 -methyl thiocarbazol - 
2 -yloxy) acetate, as obtained in Example 43, as start in 
f^T?5_ ia ^l'_ ti L , L le compound was obtained in 

quantitative yield, melting at 179 - 180°C. 

Nuclear Magnetic Resonance Spectrum (CDC« 3 , 2 70MHz) , 
h ppm : 

2.50 (3H, singlet); 

4.82 (2H, singlet); 
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EXAMPLE 4 5 

tgrtp-Bytyl (9-benzyl-i-methvlfhi.ocart^nn .^ y i 0 yvi ara , a , a 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 28, but using tert-butyl ( 1 -methyl thiocarbazol- 
2 -yloxy) acetate, as obtained in Example 43, as starting 
material, the title compound was obtained as an oil in a 
yield of 94%. 



EXAMPLE 4fi 

(9-Penzyl - l-methvlthiocarhazol -2- Y i o W ) arPiH r a n a 



Following a procedure and using relative proportion 
of starting materials similar to those described in 
Example 3, but using tert-butyl (9-benzyl- 1 -methyl thio- 
carbazol- 2 -yloxy) acetate, as obtained in Example 45, as 
starting material, the title compound was obtained in 
quantitative yield, melting at 188 - 189°C. 

Nuclear Magnetic Resonance Spectrum <CDCe 3# 2 70MHz) , 
h ppm: 

2.04 (3H, singlet) ; 

4 .85 (2H, singlet) ; 

6.25 (2H, singlet) ; 
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6.89 (1H, doublet, J - 8.2Hz); 
7.01 <2H, doublet, J = 6.7Hz); 
7.1-7.5 (6H, multiplet); 
8.05 (1H, doublet, J = 7.9Hz); 
8.10 (1H, doublet, J - 8.4Hz). 



EXAMPLE 4 7 

( 2 - Hydroxy- 1 - oxo- 1,2,3,4- tetrahvdrocarbazol >2-vl)acetic 

acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 3, but using tert- butyl 2 - hydroxy - 1 - oxo - 
l,2,3,4-tetrahydrocarbazol-2-yl)acetate, as obtained in : 
Example 2, as starting material, the title compound was 
obtained in a yield of 98%, melting at 156 - 157 °C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
dimethyl sulfoxide, 270MHz) , b ppm: 
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EXAMPLE 4S 

Bthvl 1.2.3.4- tetrahydrocarbazole- 3 - carboxvlate 

A solution of 1,08 g of phenyl hydrazine and 1.84 g 
of ethyl 4 -oxocyclohexanecarboxylate in 25 ml of acetic 
acid was refluxed for 30 minutes and then poured into 
ice water. The aqueous layer was extracted with ethyl 
acetate. The organic extract was washed thoroughly with 
a saturated aqueous solution of sodium hydrogencarbonate, 
dried over anhydrous magnesium sulfate, and concentrated 
by evaporation under reduced pressure. The resulting 
residue was subjected to column chromatography using 
50 g of silica gel with a 4 : 1 v/v mixture of hexane 
and ethyl acetate as the eluent and then recrystallized 
from ethyl acetate and hexane, to yield 2.28 g of the 
title compound, melting at 95 - 96°C. 

Nuclear Magnetic Resonance Spectrum (CDC*^, 270MHz) , 
6 ppm: 

1.30 (3H, triplet, J « 7.1Hz); 
1.9-2.1 <1H, multiplet); 
2.2-2.4 (1H, multiplet) ; 
2.7-3.0 (4H, multiplet); 

3.08 (1H, doublet of doublets, J » 5.1, 15.1Hz); 

4.20 (2H, quartet, J * 7.1Hz); 

7.08 (1H, triplet, J • 7.1Hz); 

7.13 (1H, triplet, J = 7.1Hz); 

7.27 (1H, doublet, J = 7.1Hz); 

7.47 (1H, doublet, J = 7.1Hz); 

7.72 (1H, broad singlet) . 
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EXAMPTjF! AQ 



1,2,3,4 ■TetrahydrocarhazQle- 3 - r a rboxvlic acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using ethyl l , 2 , 3 , 4- tetrahydrocarbazole- 
3-carboxylate, as obtained in Example 48, as starting 
material, the title compound was obtained in a yield of 
95%, melting at 198 - 199°C. 



Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz), 
6 ppm: 

2.0-2.2 (1H, multiplet) ; 
2.2-2.4 (1H, multiplet); 
2.7-3.2 (5H, multiplet); 
7.09 <1H, triplet, J = 6.8Hz) 
7.14 (1H, triplet, J = 6 . 8Hz) 
7.29 41H 7 doublet, J »- 6. 8 Hz) 
7.48 (1H, doublet, J = 6.8Hz) 
7.73 (1H, broad singlet) . 



EXAMPLE 5 0 

Benzyl 1 , 2 , 3 , 4 - tetrahvdrocarbazole- 3 - carboxyl^P 

5.53 g of powdered "potassium carbonate was added to 
a solution of 4.34 g of 1 , 2 , 3 , 4 - tetrahydrocarbazole - 3 - 
carboxylic acid, as obtained in Example 49, in 100 ml of 
N, N - d imethyl form amide . 3.76 g of benzyl hromide_were 
added to the reaction mixture, which was then stirred 
for 1.5 hours at room temperature, after which the 
mixture was neutralized by the addition of a 0.5N 
aqueous solution of hydrochloric acid.' The aqueous 
layer was extracted with ethyl acetate. The organic 
extract was washed with water, dried over anhydrous 
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magnesium sulfate, and concentrated by evaporation under 
reduced pressure. The resulting residue was subjected 
to column chromatography using 150 g of silica gel with 
a 4 : l v/v mixture of hexane and ethyl acetate as the 
eluent, and recrystallized from ethyl acetate and 
hexane, to yield 6 . 04 g of the title compound, melting 
at 104 - 105°C. 



EXAMPLE 51 . 

Benzyl 9 - benzoyl -1,2.3,4- tetrahyrirn c arbazm a - ^ ■ 

carboxylase 

A solution of 291 mg of benzyl 1 , 2 , 3 , 4 - tetrahydro- 
carbazole-3-carboxylate, as obtained in Example 50, in 
2 ml of N, N-dimethylf ormamide was added, with 
ice- cooling, to a suspension of 87 mg of sodium hydride 
(55% w/w dispersion in mineral oil) in 4 ml of 
N, N-dimethylf ormamide. 0.12 ml of benzoyl chloride was 
added to the reaction mixture which was then stirred for 
1 hour. After this time, a saturated aqueous solution 
of ammonium chloride was added to the reaction mixture. 
The aqueous layer was extracted with ethyl acetate, and' 
the organic extract was washed with water, dried over 
anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to column chromatography using 
10 g of silica gel with a 5 : 1 v/v mixture of hexane 
and ethyl acetate as the eluent, to yield 384 mg of the 
title compound as an oil. 
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EXAMPLE §2 

2 - Benzoyl -1,2,1,4- tet.rahvrtrnr* „m B - 3 - carbovvl ic a slid 

20 mg of 10% w/w palladium on charcoal was added to 
a solution of 100 mg of benzyl 9 -benzoyl - 1, 2 , 3 , 4- tetra- 
hydrocarbazole-3-carboxylate, as obtained in Example 51, 
in 5 ml each of methanol and of tetrahydrof uran. The 
reaction mixture was stirred for 3 hours under a stream 
of hydrogen gas at room temperature, filtered to remove 
the catalyst, and concentrated by evaporation under 
reduced pressure. The resulting residue was 
recrystallized from ethyl acetate and hexane, to yield 
75 mg of the title compound, melting at 189 - 190°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz) r 
b ppm: 

1.9-2.0 (1H, multiplet) 
2.2-2.4 ( 1H, mult iplet-)-- 
2.8-3.2 (5H, multiplet) 
7.07 (2H, doublet, J « 3.8Hz); 

7.20 (1H, triplet of doublets, J =* 4.6, 7.9Hz); 
7.4-7.8 (6H, multiplet). 



EXAMPLE 5 3 

Benz yl 9 - i -butyryl -1.2.3. 4-tetrahvdrQcarha7nla-i - 

carboxylate 

. _ Follo win g a pro cedu re and using re lative propo r t.i ons 

of starting materials similar to those described in 
Example 51, but using i- butyryl chloride as starting 
material, the title compound was obtained as an oil in a 
yield of 83%. 



WO 96/03377 



- 180 - 



PCT/JP95/01494 



EXAMPLE 5 4 

? - i - Bur.yrvl -1,2,3,4- tetrahY drocarbazole-3 - carboxyl j r 

agid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 52, but using benzyl 9 - i-butyryl - 1, 2 , 3, 4-tetra- 
hydrocarbazole-3-carboxylate, as obtained in Example 53, 
as starting material, the title compound was obtained in 
a yield of 9 8% as an amorphous solid. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270MHz) , 
6 ppm: 

1.34 (3H, doublet, J « 6.6Hz); 
1.36 (3H, doublet, J « 6.6Hz); 
1.9-2.1 (1H, multiplet); 
2.3-2.4 (1H, multiplet); 
2.8-3.3 (5H, multiplet); 
3.50 (1H, septet, J « 6.6Hz); 
7.2-7.4 (2H, multiplet); 

7.44 (1H, doublet of doublets, J = 1.8, 7.2Hz); 
7.88 (1H, doublet of doublets, J « 2.1, 6.8Hz). 



EXAMPLE 55 

Ethyl 9 - benzyl -1,2,3.4- tetrahydr o carbazole - 3 - Pa rboxvlar.P 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 48, but using benzylphenylhydrazine as starting 
material, the title compound was obtained as an oil in a 
yield of 89%. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 2 70MHz), 
6 ppm: 
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1.28 '(3H, triplet, J - 7.1Hz); 
1.9-2.1 (1H, multiplet); 
2.2-2.4 (1H, multiplet); 
2.6-3.0 (4H, multiplet); 

3.12 (1H, doublet of doublets, J = 5.3, 15.3Hz); 

4.19 (2H, quartet, J = 7.1Hz); 

5.20 (1H, doublet, J « 17.0Hz); 
5.27 (1H, doublet, J = 17.0Hz); 
6.9-7.0 (2H, multiplet); 
7.0-7.4 (6H, multiplet); 
7.5-7-6 <1H, multiplet). 



EXAMPLE 5$ 

9 -Benzyl- 1 . 2 , 3 , 4 - tetrahvdrocarbazole - 3 - carboxylic acid 

Following a procedure and using relative proportions 
of starting "materials- simil-ar - to tiiiose described "iri 
Example 26, but using ethyl 9 -benzyl- 1 , 2 , 3 , 4 - tetrahydro- 
carbazole-3-carboxylate, as obtained in Example 55, as 
starting material, the title "compound was obtained in a 
yield of 93%, melting at 195 - 196°C. 

Nuclear Magnetic Resonance Spectrum (CDCe 3 , 270MHz) , 
6 ppm: 

1.9-2.2 (1H, multiplet) ; 
2.3-2.4 (1H, multiplet); - 
2.6-3.1 (4H, multiplet); 

3.17 (1H, doublet of doublets, J = 5.1, 10.1Hz); 

^^2^UH.,_doubl.et.,_J_=_1.6_..9.Hzl_; 

5.29 (1H, doublet, J - 16.9Hz); 
6.9-7.0 (2H, multiplet); 
7.0-7.3 (6H, multiplet); 

7.52 (1H, doublet of doublets, J = 3.1, 5.8Hz). 
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EXAMPLE ^7 

Ethyl 4-Qxocynohexylirl^egr^ .rh y i e ne arA( . a1 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 35, but using cyclohexane- 1, 4 -dione monoethylene 
acetal as starting material, the title compound was 
obtained in a yield of 87% as an oil. 



EXAMPLE £g 

Ethyl 4-Qxocrclohft*vlacftt:«t-» o thvlgna a ^,i 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 36, but using ethyl 4-oxocyclohexylideneacetate 
ethylene acetal, as obtained in Example 57, as starting 
material, the title compound was obtained as an oil in a 
yield of 95%. 



EXAMPLE 
Ethyl 4-o^cvclnhPxvlarprahg 



50 ml of a IN aqueous solution of hydrochloric acid 
was added to a solution of 5 . 0 g of ethyl 4-oxocyclo- 
hexylacetate ethylene acetal, as obtained in Example 58, 
in 50 ml of acetone. The reaction mixture was stirred 
for 10 minutes at room temperature, neutralized by the 
addition of a saturated aqueous solution of sodium 
hydrogencarbonate, and then concentrated by evaporation 
under reduced pressure. The resulting residue was 
extracted with ethyl acetate. The organic extract was 
washed with a saturated aqueous solution of sodium 
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chloride, dried over anhydrous magnesium sulfate and 
concentrated by evaporation under reduced pressure. The 
resulting residue was subjected to column chromatography 
using 100 g of silica gel with a 4 : l v/v mixture of 
hexane and ethyl acetate as the eluent, to yield 3.9 g 
of the title compound as an oil. 



EXAMPLE 60 

Ethyl (1.2.3 . 4-tetrahvdroca rbazol-3-vl)acetate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 48, but using ethyl 4-oxocyclohexylacetate, as 
obtained in Example 59, as starting material, the title 
compound was obtained in a yield of 90%, melting at 122 
- 123°C. 

Nuclear Magnetic Resonance Spectrum (CDC*^, 2 70MHz) , 
6 ppm: 

1.29 (3H, triplet, J = 7.1Hz); 

1.6- 1.8 (1H, multiplet); 
2.0-2.2 (1H, multiplet); 
2.3-2.5 (4H, multiplet); 

2.7- 3.0 (3H, multiplet); 

4.18 (2H, quartet, J = 7.1Hz); 
7.07 (1H, triplet," J = 7.0Hz) ; 
7.12 (1H, triplet, J « 7.0Hz); 
7.27 (1H, doublet, J = 7.0Hz); 

7_.44 (1H, doublet, J = 7.0Hz); 

7.70 (1H, broad singlet). 
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EXAMPLE 61 

(1,2,3 ,4-Tftr.rahvdmrarbagnl - 3 - vl ) acetic ari d 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using ethyl (l , 2 , 3 , 4 - tetrahydrocarbazol- 
3 -yl) acetate, as obtained in Example 60, as starting 
material, the title compound was obtained in a yield of 
95%, melting at 209 - 210°C. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3# 270MHz) , 
6 ppm: 

1.6-1.8 (1H, multiplet); 
2.0-2.3 (1H, multiplet); 
2.3-3.0 <7H, multiplet); 
7.01 (1H, triplet, J « 7.5Hz); 
7.07 (1H, triplet, J - 7.5Hz); 
7.29 <1H, doublet, J - 7.5Hz); 
7.41 (1H, doublet, J = 7.5Hz); 
8.98 (1H, broad singlet). 



EXAMPLE S3 

Ethyl ( 9 - benzyl -1,2,3.4 - 1 etrahvdrnr* r bazol - ? - yl > aceta te 

Following a procedure and -using relative proportions 
of starting materials similar to those described in 
Examples 55 and 56, but using ethyl 4 - oxocyclohexyl - 
acetate, as obtained in Example 59, as starting 
material, the title compound was obtained as an oil in a 
yield of 91%. 



Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270MHz), 
6 ppm : 

1.28 (3H, triplet, J = 7.1Hz); 
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1.5- 1.7 (1H, multiplet); 
2.0-2.1 <1H, multiplet); 
2.3-2.5 (4H, multiplet); 

2.6- 2.7 (2H, multiplet); 
2.9-3.0 (1H, multiplet); 

4.17 (2H, quartet, J = 7.1Hz); 
5.21 (1H, doublet, J = 17.7Hz); 
5.28 (1H, doublet, J = 17.7Hz); 
6.9-7.3 (BH, multiplet); 
7.49 (1H, doublet, J = 6.5Hz). 



EXAMPLE $3 

(9 -Benzyl -1 . 2 . 3 . 4-tetrahydrocarbazol-3-vl) acetic acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
-Example 2 6 , but using ethyl (9 -benzyl - 1/2 , 3 b 4 - tetrahydro 
carbazol - 3 -yl) acetate, as obtained in Example 61, as 
starting material, the title compound was obtained in a 
yield of 97%, melting at 156 - 158°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz) , 
6 ppm: 

1.6-1.8 (1H, multiplet); 
2.0-2.1 {1H, multiplet); 
2.3-2.8 (6H, muitiplet) ; V 

3.01 (1H, doublet of doublets, J = 4.1, 14.9Hz); 
5.20 (1H, doublet, J = 17.9Hz); 

.5 ... 27 (1H, . doublet, J = 17.9Hz ); 

6.9-7.3 (8H f multiplet); 

7.50 (1H, doublet, J = 6.3Hz) . 



WO 96/03377 



186 - 



PCT/JP95/01494 



EXAMPLE 64 

Allyl 2-(in(iQl-6-vl^rp^p 

750 rng of l-ethyl-3- (3 -dimethylaminopropyl ) carbo- 
diimide hydrochloride were added to a solution of 450 mg 
of 2- (indol-6-yl) acetic acid [synthesized according to 
the procedures described in Chem. Pharm. Bull., 20, 2163 
(1972)], 0.27 ml of allyl alcohol and 480 mg of 
4-dimethylaminopyridine in 20 ml of methylene chloride, 
at room temperature, and the resulting mixture was 
stirred overnight. After completion of the reaction, 
the reaction mixture was acidified by the addition of a 
3% aqueous solution of hydrochloric acid, followed by 
extraction with ethyl acetate. The extract was washed 
with water and dried over anhydrous sodium sulfate, and 
then the solvent was removed by evaporation under 
reduced pressure. The resulting residue was subjected 
to column chromatography using 10 g of silica gel with a 
4 : i v/v mixture of hexane and ethyl acetate as the 
eluent, to yield 480 mg of the title compound as an oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270MHz) , 
6 ppm: 

8.10 (1H, broad singlet); 
7.58 (1H, doublet, J = 8.0Hz); 
7.34 (1H, singlet); 
7.18 (1H # multiplet); 
7.05 (1H, doublet, J = 8.0Hz); 
6.52 (1H, multiplet) ; 
5.80-6.00 (1H, multiplet); 
5.15 - 5.35 <2H, multiplet); 
4.55 - 4.65 (2H, multiplet); 
3 . 75 (2H, singlet) . 
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EXAMPLE 65 

Allyl 2 -benzyl - 2 - ( l-benzvl i ndol - 6 - vl ) acetate 

and 

Allvl 2- f 1 • beri7 vl indol - 6 - vl ) ac^tia tfi 

A solution of 100 mg of allyl 2 - (indol - 6 -yl ) acetate, 
as obtained in Example 64, in l ml of N , N- dimethyl - 
formamide was added, with ice- cooling, to a suspension 
of 20 mg of sodium hydride (55% w/w dispersion in 
mineral oil) in 1 ml of N, N- dimethyl formamide , and the 
reaction mixture was stirred at this temperature for 15 
minutes. 0.06 ml of benzyl bromide was added to the 
reaction mixture, with ice -cooling, and the resulting 
mixture was stirred for a further 30 minutes. After 
completion of the reaction, water was added to the 
reaction mixture, followed by extraction with ethyl 
acetate. The extract was washed with water and dried 
over ..anhydrous, sodium- sulfate ,^,and -then -the solvent was 
removed by evaporation under reduced pressure. The 
residue was purified over column chromatography using 
10 g of silica gel with, successively, a 5% v/v solution 
of ethyl acetate in hexane, and a 10% solution of ethyl 
acetate in hexane. 

44 mg of allyl 2-benzyl-2- (l-benzylindol-6-yl) - 
acetate were obtained from the first fraction (5% 
eluent) , and 

70 mg of" allyl 2 - ( 1 -benzyl indol - 6 - ylTace tate were 
obtained from the second fraction (10% eluent) . 



The Nuclear Magnetic Resonance Spectrum [ (CDC* 
270MHz) , b ppm] results for each of the above 
compounds are as follows: 

Allyl 2-benzyl-2- ( 1 -benzylindol - 6 -yl ) acetate 
7.61 (1H, doublet, J = 8.2Hz); 
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7.05 - 7.40 (13H, multiplet); 

6.54 (1H, doublet, J = 3.0Hz); 

5.65 - 5.85 (1H, multiplet); 

5.33 (2H, singlet) ; 

5.05 - 5.20 (2H, multiplet); 

4.50 - 4.60 (2H, multiplet); 

3.99 (1H, doublet of doublets, J = 8.8, 6.6Hz); 

3.46 (1H, doublet of doublets, J = 13.6, 8.8Hz); 

3.09 (1H, doublet of doublets, J - 13.6, 6. GHz). 

Allyl 2- (1-benzylindol- 6 -yl) acetate 

7.59 (1H, doublet, J - 8.2Hz); 

7.00 - 7.30 (8H r multiplet); 

6.51 (1H, doublet, J = 3.4Hz); 
5.75 - 5.95 (1H, multiplet); 
5.29 (2H, singlet); 

5.10 - 5.30 (2H, multiplet); 
4.50 - 4.60 (2H, multiplet); 
3.71 <2H, singlet) . 



EXAMPLE 6$ 

2 = Senzyl = 2 - ( 1 -benzvlindol ^p t ic *c i d 

6 mg of tetrakistriphenylphosphine palladium, 7 mg 
of triphenylphosphine and 65 mg of sodium 2- ethyl - 
hexanoate were added to a solution of 104 mg of allyl 
2 -benzyl- 2- (1-benzylindol- 6-yl) acetate, as obtained in 
Example 65, in 5 ml of methylene chloride, and the 
resulting mixture was stirred at room temperature 
overnight. After completion of the reaction, the 
reaction mixture was acidified by the addition of a 3% 
aqueous solution of hydrochloric acid, followed by 
extraction with ethyl acetate. The extract was washed 
with water and dried over anhydrous sodium sulfate, and 
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Chen the solvent was removed by evaporation under 
reduced pressure. The resulting residue was subjected 
to column chromatography using 5 g of silica gel with a 
1 : 1 v/v mixture of hexane and ethyl acetate as the 
eluent, to yield 61 mg of the title compound as a solid 
material, melting at 148 - 150°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 2 70MHz), 
6 ppm: 

7.58 (1H, doublet, J - 8.0Hz); 
7.00 - 7.30 (13H, multiplet); 
6.50 (1H, doublet, J - 8.0Hz); 
5.28 (2H, singlet); 
3.93 (1H, triplet, J = 8.0Hz); 

3.42 (1H, doublet of doublets, J = 13.8, 8.0Hz); 
3.05 (1H, doublet of doublets, J «= 13.8, 8.0Hz). 



-EXAMPLE 67 

2- (l-Benzvlindol-6-vl ) acetic acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 66, but using 16 mg of allyl 2- (1 -benzyl indol- 
6 -yl) acetate, as obtained in Example 65, as starting 
material, 6 mg of the title compound was obtained as a 
"s^Td~ra^«i^7~m^ting at * li ° C . 



Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz) , 

_.__„ 6 ppm: 

7.60 (1H, doublet, J = 8.0Hz); 
7.00 - 7.35 (8H, multiplet) ; 
6.51 (1H, doublet, J = 4.0Hz); 
5.30 (2H, singlet); 
3 .72 (2H, singlet) . 
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EXAMPLE fift 

Allyl 2- (l^hpnzovlin^nl - 6- vl ) acefcat* 

Following a procedure and using relative proporti 
of starting materials similar to those described in 
Example 65, but using 100 mg of allyl 2- (indol-6-yl) - 
acetate, as obtained in Example 64, and 0.05 ml of 
benzoyl chloride as starting materials, 65 mg of the 
title compound was obtained as an oil. 

Nuclear Magnetic Resonance Spectrum (CDC* 3# 270MHz) , 
h ppm: 5 

8.41 (1H, singlet); 

7.20 - 7.80 (8H, multiplet) ; 

6.61 (1H, doublet, J « 4.0Hz); 

5.80 - 6.00 (1H, multiplet); 

5.20 - 5.40 (2H, multiplet); 

4.55 - 4.70 (2H, multiplet); 

3.84 (2H, singlet) . 



EXAMPLE fiQ 

2- ( i - Benzoyl indol - 6 - vl Var^ - 

Following a procedure and using relative proportions 
of starting materials similar -to those described in 
Example 66, but using 65 mg of allyl 2 - (l -benzoyl indol - 
6 -yl) acetate, as obtained in Example 68, as starting 
material, 2 6 mg of the title compound was obtained as a 
solid material, melting at 113 - 115°c. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 2 70MHz) , 
6 ppm : 

8.38 (1H, singlet); 

7.20 - 7.80 (8H, multiplet); 
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6.59 (1H, doublet, J - 4.0Hz); 
3 . 82 (2H, singlet) . 



EXAMPLE 70 

1 - Phenyl -1,2,3,4- 1 e t rahydro - p - carbol ine 

A mixture of 1.0 g (6.24 mmol) of tryptamine and 
0.73 g (0.87 rnmol ) of benzaldehyde in 10 ml of acetic 
acid was refluxed for 3 hours. After completion of the 
reaction, the solvent was distilled off, and the residue 
was made alkaline by the addition of a saturated aqueous 
solution of sodium hydrogencarbonate, followed by 
extraction with ethyl acetate. The extract was washed 
with a saturated aqueous solution of sodium chloride and 
dried over anhydrous sodium sulfate, and then the 
solvent was removed by evaporation under reduced 
— -pressure: to- give - 1; 82 g : of^a "crude-mixture-: - The 

resulting residue was subjected to column chromatography 
using 35 g of silica gel with a 9 : l by volume mixture 
of methylene chloride and methanol a£ the eluent, to 
yield 1.43 g (92%) of the title compound. The product 
was subsequently recrystallized from dichloroethane and 
hexane to yield 0.72 g of pale yellowish brown crystals. 

EXAMPLE 71 

Benzyl (l-phenyl-1,2, 3 , 4 - tetrahydro- p - carbolin- 2 -yl ) - 
acetate 

147 mg (1.45 mmol) of triethylamine and 2 77 mg 
(1.21 mmol) of benzyl bromoacetate were added 
successively to a solution of 300 mg (1.21 mmol) of 
1 - phenyl -1,2,3,4- tetrahydro- p - carboline , as obtained 
in Example 70, in 10 ml of methylene chloride, with 
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ice- cooling, and the resulting mixture was stirred at 
room temperature for 3 hours. After this time, 277 mg 
of benzyl bromoacetate and 183 mg of triethylamine were 
added to the reaction mixture, and the resulting mixture 
was allowed to stand for 2 days. At the end of this 
time, first a saturated aqueous solution of sodium 
hydrogencarbonate and then water were added successively 
to the reaction mixture, which was then extracted with 
ethyl acetate. The resulting extract was washed with a 
saturated aqueous solution of sodium chloride and dried 
over anhydrous sodium sulfate, and the ethyl acetate was 
removed by evaporation under reduced pressure to give 
0.61 g of a crude mixture. The resulting residue was 
subjected to column chromatography using 13 g of silica 
gel with a 9 : l by volume mixture of hexane and ethyl 
acetate as the eluent, to yield 0.49 g of the title 
compound as yellow crystals in quantitative yield. The 
product was subsequently recrystallized from ethyl 
acetate to yield 0.37 g of the title compound as yellow 
crystals, melting at 130.8 - 132. 0°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz) , 
6 ppm: 

2.80 - 3.30 (4H, multiplet); 
3.36 (1H, doublet, J _« 16Hz) ; 
3.50 (1H, doublet, J - 16Hz) ; 
5.07 (1H, singlet); 
5.12 (1H, doublet, J - 16Hz); 
5.18 (1H, doublet, J = 16Hz) ; 
7.05 - 7.57 (15H, multiplet). 
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EXAMPLE 72 

(1 - Phenyl -1. 2 , 3.4- ta trahvdm- fl -carbolin - 2 ■ vl ) acetic 

acid 

A catalytic amount of 10% w/w palladium on charcoal 
was added under a stream of hydrogen to a solution of 
260.2 mg (0.656 mmol) of benzyl ( 1 -phenyl - 1 , 2 , 3 , 4 - tetra- 
hydro-p -carbolin-2-yl) acetate, as obtained in Example 
71, in 2 ml each of methanol and of tetrahydrofuran, and 
hydrogenation was allowed to proceed for 3 hours . The 
palladium on charcoal catalyst was removed from the 
reaction mixture by filtration, and the solvent was 
removed by evaporation under reduced pressure. to give 
0.32 g of a crude mixture. The resulting residue was 
subjected to column chromatography using 5 g of silica 
gel with a 19 : 1 by volume mixture of methylene 
chloride and methanol as the eluent, to yield 0.05 g of 
-the - title -compound as a - pal e yellow powder , melting at 
157 - 164°C (with decomposition) . 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270MHz) , 
S ppm: 

3.20 - 4.13 (6H, multiplet) ; 
6.11 (1H, singlet) ; 
7.15 - 7.65 (10H, multiplet); 
8.07 (1H, singlet) . 

EXAMPLE 73 



tert-Butvl T9- (4 -methoxybenzvl ) - 1 -methvlthio- 
carbazol - 2 - vl 1 acetate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using 4 -methoxybenzyl bromide as starting 
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material, the title compound was obtained as an oil in a 
yield of 98%, 



EXAMPLE 74 

f9- (4-Methoxvbenzvl) - 1 - methvl t hiocarhagpl ■ 2 ■ yl 1 acet ic 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 3, but using tert- butyl [9- (4-methoxybenzyl) -l- 
methylthiocarbazol -2 -yl] acetate, as obtained in Example 
73, as starting material, the title compound was 
obtained in quantitative yield as an amorphous solid. 

Nuclear Magnetic Resonance Spectrum (CDCfi 3 , 270MHz), 
6 ppm: 

2.01 (3H, singlet) ; 

3.71 (3H, singlet); 

4.22 (2H, singlet) ; 

6.28 (2H, singlet) ; 

6.75 (2H, doublet, J - 8.7Hz); 

6.96 (2H, doublet, J-'8.7Hz); 

7.2-7.5 (4H, multiplet); 

8.07 (1H, doublet, J - 7.6Hz); 

8.09 (1H, doublet, J «= 7.9Hz). 



EXAMPLE 75 

9 : Benzyl - 1 - methvl thiocarbazol e - 2 - ^^ Qtamide 

An excess of a solution of diazomethane in diethyl 
ether was added to a solution of 150mg of 9 -benzyl - 1- 
methylthiocarbazol-2-acetic acid, as obtained in Example 
5, in 3 ml of diethyl ether. The resulting reaction 
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mixture was stirred for 10 minutes at room temperature 
and then glacial acetic acid was added. The reaction 
mixture was next concentrated by evaporation under 
reduced pressure. 10 ml of saturated methanol ic ammonia 
was added to a solution of the resulting residue in 5 ml 
of methanol, and the reaction mixture was stirred for 7 
days at room temperature. After this time, the reaction 
mixture was concentrated by evaporation under reduced 
pressure and the resulting residue was subjected to 
column chromatography using 400 mg of silica gel using, 
as eluent, a 4 : l by volume mixture of hexane and ethyl 
acetate to yield 131 mg of the title compound as an 
amorphous solid. 



EXAMPLE 7fi 

9- Benzyl -1 -methyl thioca rbazol - 2 -acetoni 1 o 



32 mg of p- toluene sulfonyl chloride was added to a 
solution of 20mg of 9 -benzyl- 1-methylthiocarbazole- 2 - 
acetamide, as obtained in Example 75, in 0.6 ml of 
pyridine at room temperature. The reaction mixture was 
then heated to 60°C and stirred for 2 hours. The 
reaction mixture was then cooled to room temperature and 
water was added. The aqueous layer was extracted with 
ethyl acetate, and the organic extract was washed with a 
0.5N aqueous solution of hydrochloric acid, dried over 
anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 

—.residue. was_subj_e_c.t.e.d„t^ 

50 mg of silica gel using, as eluent, a 4 : 1 by volume 
mixture of hexane and ethyl acetate to yield 18 mg of 
the title compound as an oil. 
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EXAMPLE! 77 

5- f (9-Benzvl-i-methvlthioraT-h a 2 oi) - 2 = vlmethvll - 

64 mg of ammonium chloride and 78 mg of sodium azid 
were added to a solution of 13 mg of 9 -benzyl -l -methyl - 
thiocarbazol-2-acetonitrile, as obtained in Example 76, 
in 3 ml of N , N - dimethyl f ormamide , at room temperature. 
The reaction mixture was then heated to 130 °C and 
stirred for l day. After this time, the reaction 
mixture was cooled to room temperature and water was 
added. The aqueous layer was extracted with ethyl 
acetate, and the organic extract was washed with a 
saturated aqueous solution of sodium chloride, dried 
over anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to column chromatography using 
40 mg of silica gel using, as eluent, a 1 : 5 by volume 
mixture of hexane and ethyl acetate to yield 14 mg of 
the title compound as an amorphous solid. 

Nuclear Magnetic Resonance Spectrum (CDCfi 
270 MHz) , 6 ppm: 

1.91 -(3H, singlet) ; 

4 . 81 ( 2H~" singl et ) ; 

6.30 (2H, singlet); 

6.9 - 7.1 (2H, multiplet) y 

7.1 - 7.5 (7H, multiplet); 

8.1 - 8.2 (2H, multiplet). 
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EXAMPLE 7fl 

2- f4-tert-But:vldiDhe nvlsil y ln xv-2- ( indol - 2 - vl thiol - 
butyl 1 - 4 , 4 - cUmg tfayl - 2 - gxfrzpl ine 

a) 2 - (4 - tert - Butvldiphenvls ilvloxv- 2 -hvdroxvbutvl 1-4.4- 
d jmethyl - 2 - qxazol ine 

5.2 ml of a solution of 1.6 M n-butyllithium in 
hexane was added dropwise to a solution of 94 0 mg of 
2,4,4-trimethyl-2-oxazoline in 20 ml of tetrahydrof uran 
with stirring, at -78°C. The resulting mixture was 
stirred at -78°C for 1 hour. After this time, 2.00 g of 
3 - tert - butyl diphenyl s ilyloxy - 1 - propanal [prepared as 
described in Can. J. Chem. , 21, 695 (1993)] in 10 ml of- 

' tetrahydrof uran was added to the reaction mixture whilst: 
stirring, maintaining the temperature at -78°C. 
Stirring was continued at -78°C for 15 minutes, then the 

- reaction -mixture^ was-brought^to- room- temperature and- 
stirred for 3 0 minutes. At the end of this time, the 
reaction mixture was diluted with water and extracted 
with ethyl acetate. The ethyl acetate fraction was 
washed with water, dried" over anhydrous sodium sulfate 
and the solvent removed by evaporation under reduced 
pressure. The resulting residue was purified by silica 
gel column chromatography, using a mixture of 50% v/v 
ethyl acetate and hexane as the eluent, to afford 2.18 g 
of"t"he Ititle'compo " 

Nuclear Magnetic Resonance Spectrum (CDCfi 3 ) 6 ppm: 

1. 05 (9H , singlet) , 

1.26 (6H, singlet) , 

1.70-1.80 (2H, multiplet) , 

2.35-2.45 (2H, multiplet), 

3.75-3.90 (2H, multiplet), 

3.90 (2H, singlet), 

4.15-4.20 (1H, multiplet), 
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4.25 (1H, broad singlet), 
7.30-7.70 (10H, multiplet) . 

butyl! -4,4-dimprhyT -? - oxa?:ol Stio 

9 60 mg of carbon tetrabromide was added to a mixture 
of 800 mg of 2- (4- tert-butyldiphenylsilyioxy-2-hydroxy- 
butyl)-4, 4 -dimethyl-2-oxa Z oline [prepared as described 
xn a) above] and 760 mg of triphenylphosphine in 20 ml 
of dxchloromethane, with stirring, at room temperature 
and stirring was continued at this temperature for 30 ' 
minutes. After this time, the solvent was removed by 
evaporation under reduced pressure and the residue was 
dissolved in 10 ml of acetone. The resulting solution 
was added to a suspension of 280 mg of indoline-2-thione 
[prepared as described in Chem. Pharm. Bull., 22.. 877 
(1984)] and 400 mg of potassium carbonate in' 2 0 ml of' 
acetone, and this mixture was stirred at room 
temperature for l hour. At the end of this time, the 
solvent was removed by evaporation under reduced 
pressure, and the resulting residue was diluted with 
water and then extracted with ethyl acetate. The ethyl 
acetate fraction was then washed with water and dried 
over anhydrous -sodium sulfate. The solvent was then 
removed by evaporation under reduced pressure, and the 
resulting residue was purified by silica gel column 
chromatography, using a mixture of 20% v/v ethyl acetate 
in hexane as the eluent, to afford 460 mg of the title 
compound as an oil. 

Nuclear Magnetic" Resonance Spectrum (CDC* ) 6 ppm: 
1.05 (9H, singlet), 
1.38 (3H, singlet), 
1.42 (3H, singlet), 
1.70-1.80 (2H, multiplet), 
2.30-2.60 <2H, multiplet), 
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3.35-3.45 (1H, multiplet) , 

3.70-3.85 (2H, multiplet), 

4.02 (2H, singlet), 

6.58 (1H, singlet), 

7.05-7.70 (14H, multiplet). 



EXAMPLE 79 

2- f4-H Y drnyv-?- fjndol-2-vl thiol t»n-y1 1 -4 . 4 -dimethyl - 2- 

0x9.203, jne 

1 ml of a 1 M solution of tetra-n-butyl ammonium 
fluoride in tetrahydrofuran was added to a solution of 
460 mg of 2- [4- tert-butyldiphenylsilyloxy-2- (indol-2- 
ylthio)butyl] -4,4-dimethyl-2-oxazoline [prepared as 
described in Example 78 b)] in 20 ml of tetrahydrofuran, 
with stirring, at room temperature, and stirring was 
continued, at ..this temperature for 3 0 minutes.- After ••• 
this time, the reaction mixture was diluted with water 
and then extracted with ethyl acetate. The ethyl 
acetate fraction was then washed with water and dried 
over anhydrous sodium sulfate. The solvent was then 
removed by evaporation under reduced pressure and the 
resulting residue was purified by silica gel column 
chromatography, using a mixture of 60% v/v ethyl acetate 
in hexane as the eluent, to afford 165 mg of the title 
compbund~as" ah "oil. ~ -- - - - - ... - 

^^e^^^et±c~¥jssoi^Ln^ Spectrum (CDC« 3 ") b ppm: 
1.36 (3H, single t), 

1.40 (3H, singlet), 

1-70-1.85 (2H, multiplet), 

2.45-2.55 {2H, multiplet), 

3.30-3.45 (1H, multiplet), 

3.70-4.00 (2H, multiplet), 

4.02 (2H, singlet), 
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6.67 (1H, singlet), 
7.05-7.60 (4H, multiple!:) 



.EXAMPLE BO 

2-(2,3,4 , q-TPrrRhYrir P thiopvrannr2.3-hlinH^- 2 . v1 , mo ^ y V . 

4. 4 -dimethyl -? -oyazol -i no 

0.05 ml of methanesulfonyl chloride was added to a 
mixture of 165 mg of 2- [4 -hydroxy- 2 - (indol-2-ylthio) - 
butyl]-4,4-dimethyl-2-oxazoline (prepared as described 
xn Example 79) and 0. 10 ml of triethylamine in S ml of 
dichloromethane, with stirring and ice- cooling, and 
stirring was continued for 30 minutes. At the end of 
this time, the reaction mixture was diluted with water 
and then extracted with ethyl acetate. The ethyl 
acetate fraction was then washed with water and dried 
over anhydrous sodium sulfate. The solvent was then 
removed by evaporation under reduced pressure and the 
resulting residue was dissolved in a mixture of 5 ml of 
dichloromethane and 5 ml of benzene. 0.26 ml of a 
solution of 3 M ethylmagnesium bromide in diethyl ether 
was then added to this mixture, with stirring, at room 
temperature, -and stirring was continued at this 
temperature for 30 minutes. At the end of this time, 
the reaction mixture was diluted with a saturated 
aqueous solution of ammonium chloride and then extracted 
with ethyl acetate. The ethyl acetate fraction was then 
washed with water and dried over anhydrous sodium 
sulfate. The solvent was then removed by evaporation 
under reduced pressure, and the resulting residue was 
purified by silica gel column chromatography, using a 
mixture of 30% v/v ethyl acetate in hexane as the 
eluent, to afford 73 mg of the title compound as a solid 
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Nuclear Magnetic Resonance Spectrum (CDC* 3 ) 6 ppm: 
1.38 (6H, singlet), 
2.05-2.40 <2H, multiplet) # 
2.68 (2H, doublet, J = 7.0Hz), 
2.88 (2H, triplet, J = 7.0Hz), 
3.75-3.85 (1H, multiplet), ■ 
3.95 (2H, singlet), 
7.05-7.40 (4H, multiplet), 
7.73 (1H, broad singlet). 



^S3CRM^Xj^2 8 1 

2 - ( 9 - Benzyl -2,3.4,9- tet rahydrothiopy rano r 2 , 2 -bl indol - 
2 - yl ) methvl - 4 , 4 - dimethyl - 2 - oxazol in* 

71 mg of 2- (2, 3 ,4,9-tetrahydrothiopyrano [2, 3-b] indol 
2 -yl) methyl -4, 4 -dimethyl- 2 -oxazol ine (prepared as 
described- "i r h-ExaihpTe 80)" in l ml of dime thy lformamide 
was added to a suspension of 11 mg of sodium hydride 
(55% w/w dispersion in mineral oil) in 1 ml of 
dimethyl formamide, with stirring and ice- cooling. 
Stirring was continued at this temperature for 30 
minutes and then 0.03 ml of benzyl bromide was added to 
the reaction mixture, with stirring and ice- cooling. 
Stirring was continued for a further hour. At the end 
of this time, the reaction mixture was diluted with 
water and then extracted with ethyl acetate. The ethyl 
acetate fraction was then washed with water and dried 
over anhydrous sodium sulfate. The solvent was then 

- reinoved-by-~evaporation-Ainder--r-educed~-pressure^and--the 

resulting residue was purified by silica gel column 
chromatography, using a mixture of 2 0% v/v ethyl acetate 
in hexane as the eluent, to afford 71 mg of the title 
compound as an oil . 
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Nuclear Magnetic Resonance Spectrum (CDC« 3 ) 6 ppm: 
1.28 (6H, singlet), 
2.05-2.40 (2H # multiplet) , 
2.63 (2H, doublet, J = 7.0Hz), 
2.94 (2H, triplet, J = 7.0Hz), 
3.75-3.85 (1H, multiplet), 
3.93 (2H, singlet), 
5.19 (2H, singlet), 
7.05-7.45 (9H, multiplet). 



EXAMPLE flS> 

Ethyl 2- (9-penyYl-2.3,4.9-tet-.rah^^ hi Q nvT- a nnf? | T.K 1 . 

indol-2-vl)acat a t-A 

60 mg of 2- (9-benzyl-2, 3 , 4 , 9- tetrahydrotiiiopyrano- 
[2 , 3 -bj indol - 2 -yl ) methyl - 4 , 4 -dimethyl - 2 - oxazoline 
(prepared as described in Example 81) was dissolved in 
5% v/v sulfuric acid in ethanol, and the mixture was 
refluxed for 6 hours. After this time, the reaction 
mixture was neutralized by the addition of a saturated 
aqueous solution of sodium hydrogencarbonate and then 
extracted with - ethvl acetate. The ethyl acetate 
fraction Was then washed - with^watelr and" driecT~over 
anhydrous sodium sulfate. The solvent was then removed 
by evaporation under reduced pressure, and the resulting 
residue was purified by silica gel column 
chromatography, using a mixture of 20% v/v ethyl acetate 
in hexane as the eluent, to afford 46 mg of the title 
compound as an oil. 

Nuclear Magnetic Resonance Spectrum (CDCi 3 ) & ppm: 
1.25 (3H, triplet, J = 7.0 Hz), 
2.05-2.35 (2H, multiplet), 
2.65-2.80 (2H, multiplet), 
2.80-2.95 (2H, multiplet), 
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3.80-3.90 (1H, multiplet) , 

4.16 (2H, quartet, J - 7.0 Hz), 

5.20 (2H, singlet) , 

7.05-7.45 (9H, multiplet). 



EXAMPLE S3 

2 - ( 9 - Benzyl -2,3,4,9- t etrahvdrothiopvrano [ 2 , 3 -bl indol - 

2-vl) acetic acid 

0.5 ml of a 3% w/v -aqueous solution of potassium 
hydroxide was added to a mixture of 44 mg of ethyl 
2- (9-benzyl-2 , 3,4, 9 - tetrahydrothiopyrano [2 , 3-b] - 
indol - 2 -yl) acetate (prepared as described in Example 82) 
in 2 ml of ethanol . The reaction mixture was then 
stirred at room temperature for 2 hours. At the end of 
this time, the reaction mixture was made acidic by the 
addition of a 3V w/v aqueous solutionT of hydrochloric 
acid and extracted with ethyl acetate. The ethyl 
acetate fraction was then washed with water and dried 
over anhydrous sodium sulfate. The solvent was then 
removed by evaporation under reduced pressure and the 
resulting residue was recrystallized from hexane and 
ethyl acetate to afford 37 mg of the title compound as i 
solid which melted at 164 - 167°C. 



Nuclear Magnetic Resonance Spectrum (CDC£ 3 ) 6 ppm: 

2.18— 2-40 (2H, multiplet)-, - ----- 

2.70-2.85 (2H, multiplet), 

2 78"5~ 370 B - (TZB7"SaiEipieC"n 

3.80-3.90 <1H, multiplet), 
.5.20.. (2H, singlet) , 
7.05-7.50 (9H, multiplet). 
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EXAMPLE R4 

5 - ( § -BgTizyl -2 , 1,4.9- tetrahvdrothi npy r ano ra . ^ -fc] j . 

2 - vi) mechvi tatsazals 

(a) 0.015 ml of ethyl chlorof ormate was added to a 
mixture of 45 mg of 2 - (9 -ben 2 yl-2 . 3 , 4 , 9- tetrahydrothio- 
pyrano[2,3-b]indol-2-yl) acetic acid (prepared as 
described in Example 83) and 0.02 ml triethylamine in 
2 ml of tetrahydrofuran, with stirring and ice -cooling, 
and stirring was continued for 15 minutes. After this' 
time, an excess of methanolic ammonia was added to the 
reaction mixture which was then stirred for a further 15 
minutes. At the end of this time, the resulting mixture 
was diluted with water and extracted with ethyl 
acetate. The ethyl acetate fraction was then washed 
with water and dried over anhydrous sodium sulfate. The 
solvent was then removed by evaporation under reduced 
pressure to afford 21 mg of the amide as a solid. 

Nuclear Magnetic Resonance Spectrum (CDCj ) 6 ppm: 
2.05-2.35 (2H, multiplet) , 
2.55 (2H, doublet, J - 7.0Hz), 
2 . 80-3 . 00 (2H, multiplet) , 
"3 85-3 . 95" ^iHT 'multiplet), 
5.19 (2H, singlet), 
5.42 (1H, broad singlet), 
5.67 (1H, broad singlet), 
7.05-7.45 (9H, multiplet). 



(b) 0.017 ml of trifluoroacetic anhydride was added to a 
mixture of 20 mg of the compound prepared in (a) and 
0.02 ml of pyridine in 1 ml of dichloromethane , with 
stirring and ice-cooling, and stirring was continued for 
30 minutes with ice-cooling. At the end of this time, 
the reaction mixture was diluted with water and 
extracted with ethyl acetate. The ethyl acetate 
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fraction was then washed with a 3% w/v aqueous solution 
of hydrochloric acid, a saturated aqueous solution of 
sodium hydrogencarbonate and then water in that order, 
before being dried over anhydrous sodium sulfate. The 
solvent was then removed by evaporation under reduced 
pressure to afford 20 mg of the nitrile as an oil. 

Nuclear Magnetic Resonance Spectrum (CDCfi^) h ppm: 

2.20-2.40 (2H, multiplet) , 

2.75 (2H, doublet, J « 7.0Hz), 

2.80-3.05 (2H, multiplet), 

3.60-3.70 (1H, multiplet), 

5.18 (2H, singlet), 

7.05-7.45 (9H, multiplet). 

(c) 30 mg of sodium azide and 30 mg of ammonium chloride 
were Ridded to a mixture of 20 mg of the compound 
prepared in (b) in 2 ml of dimethylf ormamide. The 
re~actiTdii mixture" was~ stirred" at 130 °C" for 12 hours. At 
the end of this time, the reaction mixture was made 
acidic by the addition of a 3% w/v aqueous solution of 
hydrochloric acid. The mixture was then extracted with 
ethyl acetate and the ethyl acetate fraction was washed 
with water and dried over anhydrous sodium sulfate. The 
solvent was then removed by evaporation under reduced 
pressure/ aiid the resulting residue was purified by 
silica, gel cpliimn chro ma t pg r a phy , using ethyl acetate as 
the eluent, to afford 14 mg of the title compound as a 
... _solid_which-melted„at.„1.60. .165 °C. .. 

Nu*cl~ea"r~~Magne^ 

2.10-2.35 (2H, multiplet), 

2.85-3.00 (2H> multiplet), 

' 3.15-3.35 (2H, multiplet), 

3.70-3.80 (1H, multiplet), 

5.20 (2H, singlet) , 

7.00-7.45 (10H, multiplet). 
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^ excess of , 

P^ano f 2 . 3 - b J indol - 2 - vl , ^ " 2 ' 3 ' 4 ' » - te- 

described „ yl) ac etic acid ^ - ah ydrothio- 

« 83) tn 5 « « .ST*" as 

compouna as an oil. afford 

Nuclear Maoneti,. „ 

3 '°° (4H, multipiet) 
3.80-3.9 0 m h , / J - ec ' » 

i5 (2H, smglet), 
* 92 flfl ' singlet) 



6 Ppm: 





-irrll a„ d We W in 5 1 « " "T ' Prep «^ 
=on tinuea 3 a 0 ° d — ool ing . anfl c *^e, 

ror 30 minutes. A t -v, 9 was 

«c the end o -m 
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reaction mixture was diluted with dichloromethane and 
then washed first with a saturated aqueous solution of 
sodium hydrogencarbonate and then with water, before 
drying over anhydrous sodium sulfate. The solvent was 
then removed by evaporation under reduced pressure. 
2.5 ml of anisole and 2.5 ml of trif luoroacetic acid 
were added to 101 mg of the resulting residue, with 
stirring and ice- cooling, and stirring was continued for 
15 minutes. At the end of this time, the reaction 
mixture was diluted with water and extracted with ethyl 
acetate. The ethyl acetate fraction was then washed 
with water and dried over anhydrous sodium sulfate. The 
solvent was then removed by evaporation under reduced 
pressure and the resulting residue was purified by 
silica gel column chromatography, using ethyl acetate as. 
the eluent, to afford 3 8 mg of the title compound as a 
powder . 

Nuclear Magnetic ""ftesdnance" 'Spectrum (CDC* 3 ) 6 ppm: 
2.30-2.70 (2H, multiplet) , 
3.05-3.15 (2H, multiplet), 
3.20-3.35 (2H, multiplet), 
4.05-4.15 (1H # multiplet), 
5.55 (2H, singlet), 
7.05-7.60 (9H, multiplet). 

EXAMPLE Q7 



2- (9-Benzyl-l , l-dioxv-2 ,3.4 , 9 - tetrahvdrothiopvrano - 

. -f-2T3^b1-m dol^2^v-^ 

40 mg of m- chloroperbenzoic acid was added to a 
solution of 5 0 mg of diphenylmethyl 2 - (9 -benzyl - 2 , 3 , 4 , 9 - 
tetrahydrothiopyrano [2 f -3 -b] indol - 2 -yl ) acetate (prepared 
as described in Example 85) in 5 ml of dichloromethane, 
with stirring and ice- cooling, and stirring was 
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continued at room temperature for l hour. At the end of 
this time, the reaction mixture was diluted with 
dichloromethane and then washed first with a saturated 
aqueous solution of sodium hydrogencarbonate and then 
water, before drying over anhydrous sodium sulfate. The 
solvent was then removed by evaporation under reduced 
pressure. l ml of anisole and 1 ml of trif luoroacetic 
acid were added to 48 mg of the resulting residue, with 
stirring and ice- cooling, and stirring was continued for 
30 minutes. At the end of this time, the reaction 
mixture was diluted with water and extracted with ethyl 
acetate. The ethyl acetate fraction was then washed 
with water and dried over anhydrous sodium sulfate. The 
solvent was then removed by evaporation under reduced 
pressure, and the resulting residue was purified by 
silica gel column chromatography, using ethyl acetate as 
the eluent, to afford 22 mg of the title compound as a 
powder. 

Nuclear Magnetic Resonance Spectrum (CDCj.) 6 ppm: 
2.40-2.80 (2H, multiplet) , 
3.05-3.15 (2H, multiplet), 
3.20-3.35 (2H, multiplet), 
4.10-4.20 (1H, multiplet), 
5.55 (2H, singlet), .— 
7.05-7.60 (9H, multiplet). 



EXAMPLE fifl 

1 - Benzyl - 4 - cvann-i nflQj ° 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 65, but using 4- cyanoindole as starting 
material, the title compound was obtained in a yield of 
94%. 
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Nuclear Magnetic Resonance Spectrum {CDC£ 3 , 270MHz) , 
b ppm: 

5.37 (2H, singlet) , 

6.77 (1H, doublet, J « 3.4 Hz), 

7.05-7.50 (9H, multiplet) . 



EXAMPLE 89 

4 - Acetyl - 1 - benzyl ^Hnlo 

3.3 ml of a 2 M solution of methylmagnesium iodide 
in diethyl ether was added to a mixture of 1.00 g of 
1 -benzyl- 4 -cyanoindole (prepared as described in Example: 
88) in 50 ml of tetrahydrof uran, with ice-cooling, and 
the reaction mixture was stirred for 1 hour. After this 
time, a saturated aqueous solution of ammonium chloride 
was add^d to" the "r^^ TfieTli^u^^ 
was extracted with diethyl ether, and the resulting 
organic fraction -was washed with water, dried over 
anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 
residue was purified by silica gel column 

chromatography, using 50 g of silica gel and a 4 : l v/v 
mixture of hexane and ethyl acetate as the eluent, to 
yield 1.00 g of the title compound as an oil.. 

Nuclear„Magnetic _Resonance„_Sp.ectrum. {CDC± yt _2-7_OMHzO-, 

6 ppm: 

-2-~5^7— {-3-H 7 — single t~)-, — 

5.45 (2H, singlet) , 
7.00-7.50 (10H, multiplet). 
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EXAMPLE 90 

fl-Benzvlindol-4-yl) thioacetomorphoiidft 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 38, but using 4 -acetyl - l-benzylindole (prepared 
as described in Example 89) as starting material, the 
title compound was obtained in a yield of 53% as an oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270MHz), 
6 ppm: 

3.29 (2H, triplet, J » 5.2 Hz) , 
3.56 (2H, triplet, J « 5.2 Hz), 
3.76 (2H, triplet, J - 5.2 Hz), 
4.41 (2H, triplet, J « 5.2 Hz), 
4.63 (2H, singlet), 
5.33 (2H, singlet), 
6.60 (1H, doublet, J - 3.2 Hz), 
7.00-7.35 (9H, multiplet) . 



( 1-Benzvlindbl-- 4 - vl ) acetic acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 39, but using (l-benzylindol-4-yl) thioaceto- 
morpholide (prepared as described in Example 90) as 
starting material, the title compound was obtained in a 
yield of 42%, melting at 138-140°C. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3# 270MHz) , 
h ppm: 

3.93 (2H, singlet) , 
5.31 (2H, singlet) , 
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6.59 (1H, doublet, J - 3.4 Hz), 
7.00-7.35 (9H, multiplet). 



EXAMPLE Q? 



5- {l-Benzylindol-4-vl)meth Y 1 - lH-^M-a^i. 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 84, but using 50 mg of (l-benzylindol-4-yl) - 
acetic acid (prepared as describedin Example 91) as 
starting material, 12 mg of the title compound was 
obtained as a colorless solid, melting at 201-205°C 
(with decomposition) 

Nuclear Magnetic Resonance Spectrum (CDC« 3 and 
tetradeuterated methanol , 270MHz), 6 ppm: 

4. 5-7 (2H, singlet) , ' ~ = - 

5.33 (2H, singlet), 

6.47 (1H, doublet, J m 3.2 Hz), 

7.00-7.55 (9H, multiplet). 



EXAMPLE 9^ 



5- (1-Benzvlindol- 4 -vl' -J W- tetra a 

Following a procedure and using jrelat iye .proportions 

of starting materials similar to those described in 

..----Example_7J7_,^ut— using_-l^benzyl---4-.cyanoindol-e— (prepared 

as described in Example 88) as starting material, the 
title compound was obtained in a yield of 84%, melting 
at 224-228°C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (CDC« 3 and 
tetradeuterated methanol, 270MHz) , 6 ppm: 
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5.41 (2H, singlet), 
7.00-7.55 (10H, multiplet) . 

EXAMPLE 94 

N-Methanesulf onvl ( 9 -benzvlcarbazol - 2 - vl ) acetamide 

0.055 ml (0.63 nmol) of oxalyl chloride was added, 
with ice -cooling, to a mixture of 100 mg (0.32 mmol) of 
(9-benzylcarbazol-2-yl) acetic acid (prepared as 
described in Example 42) in 3 ml of methylene chloride, 
and the whole was stirred for 30 minutes at room 
temperature. After this time, the solvent was removed 
by evaporation under reduced pressure. 5 ml of 
methylene chloride, 0.08 ml (0.99 mmol) of pyridine and 
60 mg (0.63 mmol) of methanesulf onamide were added to 
the residue thus obtained, with ice-cooling. The 
reaction mixture was then stirred for 12 hours at room 
temperature. After the reaction had been allowed to go 
to completion, water was added to the reaction mixture, 
which was then extracted with ethyl acetate. The 
organic fraction was then washed with water and dried 
over anhydrous sodium sulfate, and the solvent was 
removed by evaporation under- reduced pressure. The 
residue was purified by silica gel column 
chromatography, using 30 g of silica gel with a 5% v/v 
solution of methanol in ethyl acetate as eluent, to 
yield 46 mg of the title compound as an amorphous solid. 

Nuclear. Magnetic Resonance Spectrum (CDCfi-j/ 270MHz) , 
6 ppm: 

3.01 (3H, singlet), 
3 . 83 (2H, singlet) , 
5.51 (2H, singlet), 
7.10-7.95 (12H, multiplet). 
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EXAMPT.R 



.formamid^ 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 94, but using O-benzyl-i-methylcarbazol-2-yl ) . 
carboxylic acid (prepared as described in Example 29) as 
starting material, the title compound was obtained in a 
yield of 44%, as an amorphous solid. 



Nuclear Magnetic Resonance Spectrum (CDCi 
6 ppm: 

2.85 (3H, singlet), 

3.03 (3H, singlet), 

5.72 (2H, singlet), 

7. 10-7. 55 (10H, multiplet) , 

8.10 (1H, doublet, J = 7.0 Hz). 



3 , 270MHz), 



EXAMPLE Q fi 
SUlfonamiria 

a) A solution of 400 mg (i.2l mmol) of ethyl (9-benzyl- 
l-methylcarbazol-2-yl)carboxylate (prepared as described 
xn Example 28) "in lb ml of Tetrahydrofuran" was added " 
with ice- cooli ng, to a suspe nsion of 92 mg_j2 ._42_mmol) 
of lithium aluminum hydride in 10 ml of. tetrahydrofuran 

_ a i^_ ^^e_sulting_mixtur_e_^as-s.t^ s _ 1 . 

After this time, 0.4 ml of 4% w/v aqueous sodium 
hydroxide was added to the reaction mixture. 
Precipitated material was filtered off and the filtrate 
was concentrated by evaporation under reduced pressure 
to afford 320 mg (i.n mmol) of the alcohol as an oil 



WO 96/03377 



214 - 



PCT/JP95/01494 



b) 350 mg (1.68 mmol) of phosphorus pentachloride was 
added, with ice-cooling, to a solution of 320 mg of the 
compound obtained in a) and 0.18 ml (2.23 mmol) of 
pyridine in 15 ml of dichloromethane. The reaction 
mixture was stirred for 30 minutes. After this time, 
water was added and the aqueous layer was extracted with 
diethyl ether. The organic fraction was then washed 
with water, dried over anhydrous sodium sulfate and 
concentrated by evaporation under reduced pressure to 
afford the chloride as an oil. 

c) The whole of the compound obtained in b) above and 
140 mg (l.ll mmol) of sodium sulfite were added to a 
mixture of 5 ml of water and 2 ml of dimethyl sulfoxide, 
and the resulting mixture was heated to 130 °C and 
maintained at this temperature for 14 hours. The 
solvents were removed by evaporation under reduced 
pressure, the residue was extracted with methanol, and 
the filtrate was concentrated to afford the sodium salt 
of the sulfonic acid as an amorphous solid. 

d) 450 mg (2.16 mmol) of phosphorus pentachloride and 
one drop of POCl^ were added to the powdered compound 
obtained in c) above f and the mixture was heated at 70 °C 
for 2 hours. After this time, a large excess of 
concentrated, aqueous ammonia was added, with 

ice -cooling, to the reaction mixture. The whole was 
then stirred overnight at room temperature . The 
reaction mixture was extracted with methylene chloride, 
and the organic fraction was washed with water and dried 
over anhydrous sodium sulfate. The solvent was then 
removed by evaporation under reduced pressure and the 
residue was purified by silica gel column 
chromatography, using 30 g of silica gel and a 10% v/v 
solution of methanol in ethyl acetate as eluent, to 
yield 98 mg of the sulfonamide as an amorphous solid. 
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Nuclear Magnetic Resonance Spectrum (CDC* 3 and 
tetradeuterated methanol, 270MHz) , 6 ppm: 

2.90 (3H, singlet) , 

3.87 (2H, singlet) , 

5.51 (2H, singlet) , 

7.10-7.85 (11H, multiplet) . 

e) 0.04 ml (0.56 mmol) of acetyl chloride was added to 
a solution of 96 mg (0.27 mmol) of the sulfonamide 
obtained in d) above in a mixture of 0.15 ml (1.85 mmol) 
of pyridine and 2 ml of methylene chloride, and the 
whole was stirred overnight at room temperature. After 
the reaction had been allowed to go to completion, water 
was added to the reaction mixture which was then 
extracted with ethyl acetate. The extract was washed 
with water and dried over anhydrous sodium sulfate, and 
then the solvent was removed by evaporation under 
reduced pressure. The residue was purified by silica 
gel^columh : -~-c^ geT "with " 

ethyl acetate as the eluent, to yield 32 mg of the title 
compound as an amorphous solid. 

Nuclear Magnetic Resonance Spectrum (CDCfi^, 270MHz) , 
6 ppm: 

2 .48 (3H, singlet) , 
3.08 (3H, singlet) , 
3 .84 (2H, singlet) , 
5.51 (2H, singlet) , 
7.10-7.85 (11H, m ult iplet). 



EXAMPLE 9 7 

5- f (9-Benzvl-4-methYl-l-methvlthiocarbazol) -2 -vl - 
methvll -lH-tetrazole 

The title compound was prepared following a similar 
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procedure to that of Examples 15-11, but starting with 
9-benzyl-4-methylthiocarbazol-2-acetic acid. The title 
compound was obtained as an amorphous solid. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz) , 
h ppm : 

1.91 (3H, singlet), 

2.87 {3H, singlet), 

4.76 (2H, singlet), 

6.34 (2H, doublet, J - 17Hz) , 

6.9-7.0 (2H, multiplet), 

7.08 (1H, singlet), 

7.2-7.5 (6H, multiplet), 

8.21 (1H, doublet, J - 8Hz) . 



EXAMPLE 9B 
Methyl 4- (indol-l-vDm^hY lho^^^ 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 65, but using indole and methyl 4- (bromomethyl) - 
benzoate as starting material, the title compound was 
obtained as a solid. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz) , 
6 ppm: 

3.88 (3H, singlet), 

5.37 <2H, singlet), 

6.57 (1H, doublet, J ■ 3.2 Hz) , 

7.10-7.30 (7H, multiplet), 

7.68 (1H, doublet, J » 6.2 Hz), 

8.05 (2H, doublet, J - 8.2 Hz). 
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EXAMPLE QQ 

4- (Indol-l-vl)meth Ylbenzoir Aq i H 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 83, but using methyl 4- (indol-l-yl) methyl 
benzoate as starting material, the title compound was 
obtained as a solid melting at 163 - 165 °C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3# 270MHz), 
6 ppm: 

5.41 (2H, singlet) , 

6.60 (1H, doublet, J - 3.3 Hz), 

7.05-7.30 (6H, multiplet) , 

7.68 (1H, doublet, J - 6.2 Hz), 

8.03 (2H, doublet, J - 8.2 Hz). 



EXAMPLE 100 

5- K- (Indol-l-vl)methvllphenvl-iH-t etrazole 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Examples 75 - 77, but using 4- (indol-l-yl ) me thylbenzoic 
acid_as ^s^r^ng^jMterial^ the title „compound was 
obtained as a solid melting at 181 - 184 °C (with 
decomposition.)...... _ _ 

— Nu cie a-r— Ma gn e t-i-c— Res onanc e— S pec t-rum— (-EDe£y- and — — 

tetradeuterated methanol, 2 70MHz) , 6 ppm: 
5.40 (2H, singlet), 
6.59 (1H, doublet, J - 3.2 Hz), 
7.05-7.30 (6H, multiplet), 
7.68 (1H, doublet, J = 6.2 Hz), 
7.98 (2H, doublet, J = 8.2 Hz). 
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EXAMPLE 1Q1 

l - ( 4 - Phenvlbenzvl ) - 4 - cvanoindole 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 65, but using 4-cyanoindole and 4-phenylbenzyl- 
chloride as starting materials, the title compound was 
obtained as a solid. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270MHz) , 
6 ppm: 

5.40 (2H, singlet), 

6.78 (1H, doublet, J = 3.0 Hz), 

7.10-7.60 (13H, multiplet) . 

EXAMPLE 102 
2 . fi- (4-Phenvlbenzvl) indol -4- vll acetic Acid 

Following procedures and using relative proportions 
of starting materials similar to those described in 
Examples 89, 90 and 91, but using 1- (4-phenylbenzyl) - 
4 - cyanoindole as starting material , the- title- compound 
was obtained as a solid melting at 159 - 160°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3# 270MHz) , 
6 ppm: 

3.94 <2H, singlet), 

5 . 36 (2H, singlet) , 

6.62 (1H, doublet, J = 3.2 Hz), 

7.04 (1H, doublet, J - 7.1 Hz), 

7.10-7.60 (12H, multiplet). 
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EXAMPLE 103 

2 - ( 9 - Benzyl - 4 -m^yl -2,3,4,9- tetrahvrirothionvr^ o r 2 , 1 -fe] , 

indol-2-vl)acetir &HH 

Following procedures and using relative proportions 
of starting materials similar to those described in 
Examples 78, 79, 80, 81, 82 and 83, but using 
3-tert-butyldiphenylsilyloxy-i-butanol as starting 
material, the title compound was obtained as a solid 
melting at 158 - 162°C. 

Nuclear Magnetic Resonance Spectrum (CDCfi 3 , 270MHz), 
6 ppm: 

1.44 (3H, doublet, J - 6.8 Hz), 
2.10-2.20 (2H, multiplet) , 
2.76 (2H, doublet, J - 7.0 Hz), 
3.25-3.40 (1H, multiplet), 

~3".^"-TV9T~a 
5.20 (2H, singlet) , 
7.05-7.60 (9H, multiplet). 



EXAMPLE 1P4 

5 - ( 9 - Benzyl - 4 -me thvl - 2 . 3 . 4 . 9 - tetr ahvdrothi onvrann f 2 , 7 - H ] . 
indol -2 - vl ) .methyl - lH-.tetra^^i o .. 

- -Following- a-procedure- and- using- relative- proportions - 

of starting materials similar to those described in 
Example 8"47~Eut us^Tig^~l~^ 

tetrahydrothiopyrano [2 , 3-b] indol-2-yl) acetic acid as 
starting material, the title compound was obtained as a 
solid melting at 176 - 178°C. 

Nuclear Magnetic Resonance Spectrum (CDCc^ and 
tetradeuterated methanol, 2 70MHz), 6 ppm: 
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1.41 (3H, doublet, J - 6.9 Hz), 
2.03-2.25 (2H, multiplet) , 
3.25-3.45 (3H, multiplet) , 
3.90-4.05 (1H, multiplet), 
5.18 (2H, singlet), 
7.05-7.60 (9H, multiplet). 



EXAMPLE 105 

1 - ggnsvX -2,3 - dimethyl - g -ar etvl inHnlo 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Examples 40 and 65 but using 2 , 3 -dimethylindole as 
starting material, the title compound was obtained as a 
solid. 

Nuclear Magnetic Resonance Spectrum (CDCi 3 , 270MHz) , 
6 ppm: 

2.3 0 (6H, singlet), 
2.62 (3H, singlet), 
5.37 (2H, singlet), 
6.95 (1H, doublet, J - 2.0 Hz), 
7.20-7.30 <4H, multiplet), 
7.53 (1H, doublet, J - 8.4 Hz), 
7.71 (1H, doublet, J - 8.4 Hz), 
7.92 (1H, singlet). 



EXAMPLE 106 

2- (l-Benzvl-2.3-dimet.hvlindn1 - 6- vll ac^ic Acid 

Following procedures and using relative proportions 
of starting materials similar to those described in 
Example 89, 90 and 91, but using 1 -benzyl- 2 , 3 -dimethyl - 
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6-acetylindole as starting material, the title compound 
was obtained as a solid melting at 137°C (with 
decomposition) . 

Nuclear Magnetic Resonance Spectrum (CDCe^, 270MHz) , 
6 ppm; 

2 .25 (6H, singlet) , 
3.69 (2H, singlet), 
5.27 (2H, singlet), 
6.90-7.50 (8H, multiplet) . 

EfrAMpfrB 1Q7 

5 - ( 1 - Benzyl - 2 , 3 - dimethyl indol -G-vl) me thvl - ih - tetrazole 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
"■"-EaSuiqpTes" 75y~'7 6 -^ahd 11 77y bu t ■- us ing- 1 ( I - benzyl- 2 ; '3~-^imethyI -- 
indol - 6 -yl) acetic acid as starting material, the title 
compound was obtained as a solid melting at 160 - 163 °C 
(with decomposition) . 

Nuclear Magnetic Resonance Spectrum (CDC* 3 and 
tetradeuterated methanol, 270MHz) , 6 ppm: 

2.26 (3H, singlet), 
2 . 27_ (3H, sin glet), 
4.33 (2H, singlet) , 

5.26 (2 H, singlet) , 

6.90-7.30 (7H, multiplet), 

-7-.-46—UH,— doublet-,-- J-«--8-.-0.-HzJ. 
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EXAMPLE 1 tp A 

5- (9-B«n*Ylrarbazol-2-vl)met-.h Y i .i H-^r^m. 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Examples 75, 76 and77, but using 2- O-benzylcarbazole-2- 
yl) acetic acid as starting material, the title compound 
was obtained as a solid melting at 175 - 184 »C (with 
decomposition) . 

Nuclear Magnetic Resonance Spectrum (CDCt and 
tetradeuterated methanol, 270MHz) , 6ppm : 3 

4.44 (2H, singlet), 

5.50 (2H, singlet), 

7.05-7.45 (10H, multiplet) , 

8.08 (2H, triplet, J - 7.8 Hz). 



EXAMPLE 1 OQ 

Diethyl fg-T^TY-M "s^-t^hvrt^rh,^.,.^ ! 

malonatu 

The title compound was obtained by following a "" 

procedure and using relative proportions of starting 
materials similar to those described in Example 48, but 
using N,N-benzylphenylhydrazine and diethyl 
3-oxocyclohexylmalonate as starting materials. 



EXAMPLE 11Q 

( 9 - Benzyl - 1 , 2 , 3 , 4 - r g£ rahvdroca rbaznl - o - y i \ n^ lnn in 

The title compound was obtained by following a 
procedure and using relative proportions of starting 
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materials similar to those described in Example 26, but 
using diethyl ( 9 -benzyl -1,2,3,4- tetrahydrocarbazol - 
2-yl)malonate as starting material. 

Nuclear Magnetic Resonance Spectrum (CDCi^, 270MHz) , 
b ppm: 

1.6-1.9 (1H, multiplet) , 

2.1-2.4 (1H, multiplet), 

2.5-3.0 (5H, multiplet), 

3.39 (1H, doublet, J « 8.4 Hz), 

5.23 (2H, singlet), 

6.9-7.6 (9H, multiplet). 



EXAMPLE 111 

( 9 - Benzyl -1,2,3,4- tetrahydrocarbazol - 2 - vl ) acetic Acid 

. .: . _ A-solution-of--200mg of--( 9 -benzyl^- 1^, 2^ 3,4- tetrahydro- 
carbazol -2 -yl)malonic acid, obtained as described in 
Example 110, in 5 ml of N, N- dimethyl formamide was 
refluxed for 2 hours. The solvent was evaporated under 
reduced pressure. The resulting residue was subjected 
to column chromatography using 5 g of silica gel with a 
1 : 2 v/v mixture of ethyl acetate and hexane as the 
eluent, then recrystallized from ethyl acetate and 
hexane, to yield 162 mg of the title compound. 



Nuclear Magnetic Resonance Spectrum (CDCi^, 270MHz) , 
6 ppm : 

l..-5^1.._8_{.lH.,_mul_t.ipXe.t.)_, 

2.0-2.2 <1H, multiplet), 

2.3- 2.6 (4H, myltiplet) , 
•2.7-3.0 (3H, multiplet), 

5 .24 (2H, singlet) , 
6.9-7.3 (8H, multiplet), 

7.4- 7.6 (1H, multiplet). 
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EXAMPLE 112 

( EcftYl 9 - BenSYl - 4 : Qxo- 1.2.3.4- tigf^hy d roearha »m - * - } - 

227 mg of 2 , 3 -dichloro- 5 . 6 -dicyano-p-benzoquinone 
(DDQ) in 2 ml of tetrahydrofuran was added dropwise, 
with ice-cooling, to a solution of 174 mg of ethyl 
( 9 - benzyl -1,2,3,4- tet rahydrocarbazol - 3 -yl ) acetate , 
obtained as described in Example 62, in 4.5 ml of 
tetrahydrofuran and 0.5 ml of water. The reaction 
mixture was stirred for 10 minutes. A saturated aqueous 
solution of sodium chloride was then added to the 
reaction mixture, the aqueous layer was extracted with 
ethyl acetate, and the organic extract was washed with a 
saturated aqueous solution of sodium chloride, dried 
over anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to column chromatography using 8 g 
of silica gel using a 2 : 3 v/v mixture of ethyl acetate 
and hexane as the eluent, then recrystallized from ethyl 
acetate and hexane, to yield 169 mg of ' the title 
compound . 



EXAMPLE rrr 

( 9 - Benzyl - 4 - oyo- 1 , 2 . 3 , 4 - tBtrahvUrnw r faaznl - 3 - yl | „ j Q 

Acid 

The title compound was obtained by following a 
procedure and using relative proportions of starting 
materials similar to those described in Example 26, but 
using ethyl (9 -benzyl-4 -oxo- 1, 2 , 3 , 4 - tetra-hydrocarbazol- 
3 -yl) acetate as starting material. 
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Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz), 
6 ppm 

2.0-2,2 (1H, multiplet), 

2.3-2.5 (1H, multiplet), 

2.45 (1H, doublet, J « 11.3 Hz), 

2.9-3.2 (4H, multiplet), 

5.35 <2H, singlet) , 

7.0-7.1 (2H, multiplet), 

7.2-7.4 (6H, multiplet), 

8.26 (1H, doublet, J = 6.6 Hz). 



114 

Isopropvl (1-Methvlthio- 4-propvlcarbazol - 2 - vl) acetate 

The title compound was obtained by following 
procedures and using relative proportions of starting 

rriaterr - - 

2, but using 1, 1 -bismethylthio-2-oxo-4-propyl-l, 2 , 3 , 4 - 
tetrahydrocarbazole as starting material . 



EXAMPLE 12£ 

Isopropvl ( 9 -Benzyl - 1 -methvlthio- 4 - propyl carbazol -2-vll- 



_ The title compound was obtained by fi ollqwinga 
procedure and using relative proportions of -starting 
-ma te-ri-al-s— simiia-r— t-o— those— described— in— Example— 13-,— bu-t 
using isopropyl (l-methylthio-4-propylcarbazol-2-yl) - 
acetate as starting material. 
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EXAMPLE U6 

The title compound was obtained by following a 
procedure and using relative proportions of starting 
materials similar to those described in Example 26, but 
using isopropyl (9-benzyl-i-methylthio-4-propylcarbazol- 
2 -yl) acetate as starting material. 

Nuclear Magnetic Resonance Spectrum (CDCs 3 , 270MHz) , 
h ppm 

1.13 <3H, triplet, J - 7.4 Hz), 

1.8-2.0 (ih, multiplet) , 

1.97 (3H, singlet), 

3.20 (3H, triplet, J - 7.8 Hz), 

4.15 (2H, singlet), 

6.40 (2H, singlet), 

7.0-7.5 (8H, multiplet), 

8.0-8.2 (2H, multiplet). 



EXAMPLE 117 

ISPPrppyl 2- <9 -Benzvl-l-mnthvltMn- 4 -propyl r^rbazol -?- 

Yl) -3-Phenvlpronion^ 

The title compound was obtained by following a 
procedure and using relative proportions of starting 
materials similar to those described in Example 13, but 
using isopropyl (l-methylthio-4-propylcarbazol-2-yl) - 
acetate as starting material . 
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EXAMPLE 1 1 R 

2- (9-Bgnzvl-i-niethvlthio-4-prnp YlearbazQl-2-vU -i- 
phenvlDroninnir *r*i* 

The title compound was obtained by following a 
procedure and using relative proportions of starting 
materials similar to those described in Example 26, but 
using isopropyl 2 - (9-benzyl-l-methylthio-4-propyl- 
carbazol-2-yl) -3 -phenylpropionate as starting material . 

Nuclear Magnetic Resonance Spectrum (CDCfi 3 , 270MHz), 
6 ppm 

1.12 (3H, triplet, J - 7.3 Hz), 
1-84 (3H f singlet) , 

1.8- 2.0 (1H, multiplet) , 

3.05 (1H, doublet of doublets, J « 13.7 Hz, 

J - 7.2 Hz) , 

3.1-3.-4- (2H,- multiplet:)v--- ^-^=^ ---^.^ ^ 

3.47 (1H, doublet of doublets, J - 13.7 Hz, 

J - 7.8 Hz) , 

5.37 (1H # triplet, J = 7.5 Hz), 
6.35 (2H, singlet), 

6.9- 7.5 (14H, multiplet), 

8.11 <1H, doublet, J « 7.9 Hz). 



EXAMPLE XX? 

tert-Butvl (l-Methvithio-4^propvlcarbazol^2^y l)Q3CY a ^^ a ^ gt 



The title compound was obtained by following a 
procedure and using relative proportions of starting" 
materials similar to those described in Example 43, but 
using 2-hydroxy-l-methylthio-4-propylcarbazole as 
starting material. 
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The title compound was obtained by following a 
procedure and using relative proportions of starting 
materials similar to those described in Example 26, but 
using tert-butyl (l-methylthio-4-propylcarbazol-2 -yl) - 
oxyacetate as starting material. 

Nuclear Magnetic Resonance Spectrum (CDC*,, 270MHz) , 
6 ppm ■* 

1.10 (3H, triplet, J - 7.4 Hz), 

1.8-2.0 (1H, multiplet), 

2.43 (3H, singlet), 

3.15 (2H, triplet, J - 7.7 Hz), 

4.86 (2H, singlet), 

6.63 (1H, singlet), 

7.26 (1H, triplet, J . 7.6 Hz), 

7.41 (1H, triplet, 7.6Hz), 

7.49 (1H, doublet, J - 7.6 Hz), 

8.00 (1H, doublet, J = 7.6 Hz), 

8.62 (1H, broad singlet). 



EXAMPLK 171, 

Methyl fq-Benzyi-1,2,^ 4.ter.rahvrim M rh a ^.,. r , lr rn 

The title compound was obtained by following a 
procedure and using relative proportions of starting 
materials similar to those described in Example 85, but 
using ( 9 - benzyl -1,2,3,4- tetrahydrocarbazol - 2 - yl ) ace tic 
acid and diazomethane as starting materials. 
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Methyl ( g - Benzyl - 4 - oxo - 1 , 2 , 3 . 4 - tetrahydrocarb azol - 2 ■ vl 1 - 

acetate 

The title compound was obtained by following a 
procedure and using relative proportions of starting 
materials similar to those described in Example 112, but 
using methyl (9 -benzyl -l , 2 , 3 , 4- tetrahydrocarbazol- 2 -yl ) - 
acetate and diazomethane as starting materials. 

( 9 - Benzvl - 4 - oxo - 1 . 2 . 3 . 4 - tetra hydrocarbazol - 2 - vl ) ■ 

acetic Acifl 

The title compound was obtained by following a 
' m '^'dEBthi^'"ia^"\iatSS' "ritTat^iW^ ^starttS^ ~ 

materials similar to those described in Example 26, but 
using methyl (9 -benzyl - 4 -oxo- 1 , 2 , 3 , 4 - tetrahydrocarbazol - 
2 -yl) acetate as starting material. 

Nuclear Magnetic Resonance Spectrum (CDCfi 3 , 270MHz) , 
6 ppm 

2.3-3.0 (6H, multiplet) , 

. 3.17 (1H , do ublet of doublets , J « 16. 4Hz, 

J - 4.4Hz) , 

5 .35____(2H.,_ „sing.letj..,._ 

6.9-7.1 <2H, multiplet), 
7-r4— (-6HT~mu-l-t-ipl-et-)^ 

8.27 (1H, doublet, J - a.OHz). 
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M&C FOLIO: 545P72553/FP- 9509 WANGDOC: 1150D 

EXAMPLE 194 

f 1 - ( 3 - Benzyl oxyhf-nzyl ) indol - 4 - vl 1 i-h -i n„ r o n omornhn1 i ^ 

Following procedures and using relative proportions 
of starting materials similar to those described in 
Examples 88, 89 and 90, but using 3-benzyloxybenzyl 
chloride as a starting material, the title compound was 
obtained as an amorphous solid. 

EXAMPLE 

n- (3-B ft p^Yl.(?XYbenzv1)ind Q ].A.Y n a npHr 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 39, but using [l- (3-benzyloxybenzyl) indol-4-yl] - 
thioacetomorpholide, as obtained in Example 124, as a 
starting material, the title compound was obtained as a 
solid melting at 130-133 °C and in a yield of 80%. 

Nuclear Magnetic Resonance Spectrum (CDC« 3 , 270MHz) , 
6 ppm: 

3.93 (2H, singlet); 
4.97 (2H, singlet); 
5.27 (2H, singlet); 
6.57 - 7.40 (14H, multiplet) . 
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EXAMPLE 126 

fl- (4-Pvridvlmethvl) indol-4-vll thioacetomorpholide 

Following procedures and using relative proportions 
of starting materials similar to those described in 
Examples 88, 89 and 90, but using 4-pyridylmethyl 
chloride as a starting material, the title compound was 
obtained as an amorphous solid. 

EXAMPLE 127 

fl- U-Pvridvlmethvl) indol - 4 -vll acetic Acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 39, but using 

* [i"-"(? : pyri~dyim^ t'hio-" k^tbjS^^HbXi : de7 ~ as ~ 

obtained in Example 126, as a starting material, the 
title compound was obtained in a yield of 79% as an 
amorphous solid. 

Nuclear Magnetic Resonance Spectrum <CDC* 3 + 
tetradeuterated methanol, 270MHz) , h ppm: 
3.81 (2H, singlet) ; 

5.32 (2H. singlet) ; 

6.68 (1H, doublet, J - 3.5Hz); 

- -- .6.-92— r. .X.13-X.6H., ^multiplet.) .;. 

8.41 {2H, doublet, J = 6.4Hz). 



EXAMPLE 12 B 

5> fl- (3-Benzvloxybenzvl) indol -4 -vll methyl - 1H- tetrazole 
Following procedures and using relative proportions 
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of starting materials similar to those described in 
Examples 75, 76 and 77, but using [i- (3 - benzyl oxybenzyl ) - 
indol -4 -yl] acetic acid, as obtained in Example 125, as a 
starting material, the title compound was obtained' as a 
solid melting at 172-174°C 

Nuclear Magnetic Resonance Spectrum (CDCt + 
tetradeut era ted methanol, 270MHz) , 6 ppm: 

4.58 (2H, singlet); 

4.98 (2H, singlet); 

5.29 (2H, singlet); 

6.46 (1H, doublet, J - 3.2Hz); 

6.70 (1H, singlet); 

6.71 (1H, doublet, J - 7.1Hz) ; 

6.87 (1H, doublet of doublets, J - 8.7,i.9Hz); 

7.00 (1H, doublet, J - 7.3Hz); 

7.1 - 7.4 (9H, multiplet) . 



BBMBLB 122. 

(l-DiphgnYlm^rtiYUndoi-4-vnthio^r^ ^ o^- 

Following procedures and using relative proportions 
of starting materials similar to those described in 
Examples 88, 89 and 90, but using diphenylmethyl bromide 
as a starting material, the title compound was obtained, 
as an oil. 



EXAMPLE nn 

(1-Diphenylmethvlindnl - <- Y 1 | aceHr ihh 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 39, but using (1-diphenylmethylindol -4 -yl) thio- 
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acetomorpholide, as obtained in Example 129, as a 
starting material, the title compound was obtained in a 
quantitative yield as a solid melting at 170- 175 °C. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 2 70MHz), 
6 ppm: 

3.92 (2H # singlet); 

6.53 (2H, doublet, J - 3.3Hz); 

6.81 (1H, singlet); 

6.84 (1H, doublet, J - 3.3Hz); 

7.0 - 7.4 (13H, multiplet) . 

EXAMPLE HI 

Methvl ( 9 - Benzvl - 4 -methvl - 1 -oronoxvcarbazol - 2 - vl ) ac^ra t * 

Following a procedure and using relative proportions 
of starting^ - 
Example 220, but using iodopropane as a starting 
material, the title compound was obtained in a yield of 
9 0% as an oil. 



g?CAyn?frE 13 2 

( ? - Pqnzyl - 4 -methyl - 1 -prpppxycarfrjiZQl - 2 -yl ) acetic Acifl 



Following a procedure and __us ing jrelat iye_ proport ions 

of starting materials similar to those . described in 

-Example—: 1-4-,— bu-G— using—methyl— {-9^benzy-1^4^methyl^JU 

propoxycarbazol -2 -yl) acetate, as obtained in Example 
131, as a starting .material , the title compound was 
obtained in a yield of 88% as a solid melting at 
175-177 C C. 
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Nuclear Magnetic Resonance Spectrum (CDC*-, 270MHz) , 



6 


ppm: 




o 


.82 


(3H, 


hri nl oh .T « "7 C u \ . 
uLipieL, a m /.DiiZ) ; 


1 


.67 


(2H, 


sixted, J = 7.2Hz) ; 


2 


.84 


(3H, 


singlet) ; 


3 


.67 


(2H, 


triplet, J = 6.9Hz) ; 


3 


.84 


(2H, 


singlet) ; 


5 


.89 


(2H, 


singlet) ; 


6 


.92 


(1H, 


singlet) ; 


7 


.02 


- 7. 


42 (8H, multiplet) ; 


8 


.17 


(1H, 


doublet, J = 7.4Hz) . 



EXAMPLE 3,33 

Methyl f9-BenzvM-benzvloxy-4-m e thYlearh^m -?- Y T ) = 

acetate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 220, but using benzyl bromide as a starting 
material, the title compound was obtained in a yield of 
93% as an oil. 



EXAMPLE 134 

( 9 - Benzyl - 1 : bensvloxy- 4 -methyl carbazol - 2 - yl ) acet ic Aci^ 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 14, but using methyl (9 -benzyl -1 -benzyl oxy- 4- 
methylcarbazol-2-yl) acetate, as. obtained in Example 133, 
as a starting material, the title compound was obtained 
in a yield of 88% as a solid melting at 187-i9i<>c. 
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Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz) , 
b ppm: 

2 . 86 (3H, singlet) ; 

3.86 (2H, singlet); 

4.81 (2H, singlet) ; 

5.86 (2H, singlet) ; 

6.90 - 7.42 (14H, multiplet) ; 

8.19 (1H, doublet, J - 7.9Hz). 



EXAMPLE 13? 

tert-Butvl T9- (3 -Benzvloxvbenzvl) -4-methvl-i-methvlthio- 

SttbzzQl - 2 -yll acetfrte 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using tert- butyl ( 4 -methyl -1 -methyl thio - 
- carbazol- 2 -yl ) acetate -and^3 - benzyl oxybenzyl -chloride-: as - 
starting materials, the title compound was obtained in a 
yield of 78% as an oil. 



f9- (3-Benzvloxvbenzvl) -4-methvl-l-methvlthio- 
carbazol-2-vll acetic Acid 



Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 3. b ut using tert-butyl [9- (3-benzyloxybenzyl) -4- 
methyl-l-methylthiocarbazol-2-yl] acetate, as obtained in 
Example 135, as a starting material, the title compound 
was obtained in a yield of 85% as a solid melting at 
178-180°C. 
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•ear Magnetic Resonance Spectrum (CDCt 3 , 270MHz) , 
6 ppm: 

1.92 (3H, singlet); 

2.89 (3H, singlet); 
4.19 {2H, singlet); 

4.90 (2H, singlet) ; 
6.33 (2H, singlet); 

6-6 - 7.5 (13H, multiplet); 

8.18 (1H, doublet, J - 7.8Hz). 



EXAMPLE 122 

5- f9- O-Pftn^vloxvbenzvl) -4-iHflMryl - i -mf>i-h Y i ^ ^_ 
carbazoi - 2 - vii mf»thvi - 1 w - r etra ^ 0 

Following procedures and using relative proportions 
of starting materials similar to those described in 
Examples 75, 76 and 77, but using [9- <3-benzyloxybenzyl) - 
4 -methyl -1 -methyl thiocarbazol - 2 -yl] acetic acid, as 
obtained in Example 13 6, as a starting material, the 
title compound was obtained as a solid melting at 
205-207°C. 



Nuclear Magnetic Resonance Spectrum (CDC*., 270MHz), 
8 ppm: 

1.86 (3H, singlet) ; 

2.87 (3H, singlet); 
4.78 (2H, singlet) ; 
4.92 (2H, singlet); 
6.34 (2H, singlet) ; 

6.60 - 7.50 (13H, multiplet); 
8.20 (1H, doublet, J = 7.8Hz). 
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EXAMPLE IM 

tert-Butvl f4-MethYl-l-methvlthio-9- (3 -nitrobenzyl) - 
carfrazQi-2-yii acetate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using tert -butyl ( 4 -methyl -l -methyl thio- 
carbazol -2 -yl) acetate and 3 -nitrobenzyl bromide as 
starting materials, the title compound was obtained in a 
yield of 83% as an oil. 

EXAMPLE 139 

r4-Methvl-l-methvlthio-9- (3 -nitrobenzyl) carbazol-2 - vll - 

jiqetic Acid 

- ^Fdll'ow proportions - 

of starting materials similar to those described in 
Example 3, but using tert-butyl [4 -methyl -1 -methyl - 
9- (3 -nitrobenzyl ) thiocarbazol- 2 -yl] acetate, as obtained 
in Example 13 8, as a starting material, the title 
compound was obtained in a yield of 98% as a solid 
melting at 196-201°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz) , 
6 ppm: 

2.02 ( 3H, singlet); 

2.90 (3H, singlet) ; 
4-.-1 9— (2 H r — singlet)-; - 

6.42 (2H, singlet) ; 

7.09 (1H, singlet) ; 

7.15 - 7.50 (5H, multiplet) ; 

8.06 <1H, doublet, J « 6.6Hz); 

8.07 (1H, singlet) ; 

8.21 (1H, doublet, J = 7.7Hz). 



t 
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EXAMPT.R un 

tert-B VtY l f9- H-Fluorobenzvl ) -4-m«t-w. . 3 - me( -hy i r*^. 

carbazoi-2-vn a HPi- at -o 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using tert-butyl ( 4 -methyl -1-methyl thio- 
carbazol - 2 -yl) acetate and 3 -f luorobenzyl bromide as 
starting materials, the title compound was obtained in a 
yield of 90% as an oil. 



EXAMPLE Ul 

19- (3-Flugrobffn*v1 ) -4-methvl -i-methy| ^ lonarH*^ - ? -y p 

acetic? AfHrt 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 3, but using tert-butyl [9- ( 3 - f luorobenzyl ) -4- 
methyl-i-methylthiocarbazol-2-yl] acetate, as obtained in 
Example 140, as a starting material, the title compound 
was obtained in a yield of 97% as a solid melting at 
195-202°C. 



Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270MHz) , 
6 ppm: 

1.98 (3H, singlet); 
2.89 (3H, singlet) ; 
4.20 <2H, singlet); 
6.36 (2H, singlet); 
6.70 - 6.90 (3H, multiplet); 
' 7.07 (1H, singlet); 

7.15 - 7.50 (4H, multiplet); 
8.20 <1H, doublet, J = 7.9Hz). 
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EXA^S 112 

tgirt-9utV3, Hz (4-Fluorobenzvl) -4 -meth y l -l-mefchvl fcfaj r> - 

carbazol -2-vil ag^tatfi 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using tert -butyl ( 4 -methyl -1 -methyl thio • 
carbazol- 2 -yl) acetate and 4-f luorobenzyl bromide as 
starting materials, the title compound vas obtained in a 
yield of 91% as an oil. 



EXAMPLE 143 

f9- (4-Fluorobenzvl) -4-methvl>i- methvlthincarba 2Q l-^> r i ] - 

acetic Acid 

-.-.---Following"" a procedure- arid 1^ - - 

of starting materials similar to those described in 
Example 3, but using tert-butyl [9- (4-f luorobenzyl) -4 - 
methyl -1-methylthiocarbazol- 2 -yl] acetate, as obtained in 
Example 142, as a starting material, the title compound 
was obtained in a yield of 9 7% as a solid melting at 
189-194°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 2 70MHz), 
h ppm: 

1.98 (3H, singlet) ; 

2.89 (3H, singlet) ; 
4-.-2-0— {-2H-,— singrlet-)-; 

6.33 (2H, singlet) ; 

6.85 - 7.03 (4H, multiplet) ; 

7.06 (1H, singlet) ; 

7.25 - 7.50 (3H, multiplet); 

8.19 (1H, doublet, J » 8.0Hz). 
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EXAMPLE 144 

Wt- Butvl T9- (3-Chlorobenzvl) ■4-me thvl-l-mftf,hvlthift. 

carbazol - 2 - vll ac^ar.P 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using tert -butyl (4-methyl-i-methylthio- 
carbazol - 2 -yl) acetate and 3 -chlorobenzyl bromide as 
starting materials, the title compound was obtained in a 
yield of 86% as an oil. 



EXftMPfcB 145 

Liz (3-Chigrobensyl) - 4-giethvM-niethvithiQearh a zoi-2-vi i - 

acetic Acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 3, but using tert-butyl [9- (3 -chlorobenzyl ) -4- 
methyl-l-methylthiocarbazol-2-yl] acetate, as obtained in 
Example 144, as a starting material, the title compound 
was obtained in a quantitative yield as a solid melting 
at 205-210°C. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270MHz) , 
8 ppm: 

1.97 (3H, singlet); 

2.89 (3H, singlet); 

4.19 <2H, singlet) ; 

6.33 <2H, singlet) ; 

6.85 <1H, doublet, J - 6.5Hz); 

7.06 <1H, singlet); 

7.10 - 7.50 (6H, multiplet); 

8.19 (1H, doublet, J « 7.8Hz). 
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EXAMPLE 14$ 

tert-Butvl (9- r (l-Methvl-2-pvr idon-4- Y 1 Imethyl] - 
4 -methvl - 1 -methvlthiocarbazol -2 -y i \ acetate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using tert -butyl (4 -methyl - 1 -methyl thio- 
carbazol - 2 -yl) acetate and chloro (1 -methyl -2 -pyridon- 
4 -yl) methane as starting materials, the title compound 
was obtained in a yield of 87% as an oil. 



EXAMPLE 147 

(9- f (l-Methvl-2-pyridon-4-vl)methvlbgn g yl ) - 
4 -methyl - 1 -methvlthiocarbazol - 2 - vl \ a cetic ArH r\ 

" Foil owing ar p roc e dure - and using relative^ proportions 
of starting materials similar to those described in 
Example 3, but using tert-butyl {9- [ (l-methyl-2 - 
pyridon- 4 - yl ) methylbenzyl] - 4 -methyl - 1 -methyl thiocarbazol - 
2 -yl} acetate, as obtained in Example 146, as a 
starting material, the title compound was obtained in a 
quantitative yield as a solid melting at 188-197°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 + 
tetradeuterated methanol, 270MHz) , 6 ppm: 

2.16 (3H, singlet); 

2.88 (3H, singlet); 

3-.-46— (-3 H-,— sing-Let )-; 

4.14 (2H, singlet); 

5.91 (1H, doublet of doublets, J = 7.1,1.9Hz); 

6.17 (lH f singlet); 
6.22 (2H, singlet); 
7.08 (1H, singlet); 

7.18 (1H, doublet, J = 7.0Hz); 



WO 96/03377 



-242- 



PCT/JP9S/01494 



7.20 - 7.54 (3H, multiplet) ; 
8.18 (1H, doublet, J = 8.1Hz). 



EXAMPLE Ufl 

terfgvtYl f9- (3 , 4-Di chlorobenzvl ) -4- m »i-h y i .i . M ^ v i 

carbazol-s-y? 1 aggfca fce. 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using tert-butyl ( 4 -methyl -l -methyl thio- 
carbazol- 2 -yl) acetate and 3 , 4-dichlorobenzyl chloride as 
starting materials, the title compound was obtained in a 
yield of 82% as an oil. 



EXAMPLE 14Q 

\9- (3,4-PAchlorobenzvl) - 4 -methyl -i.^ t hvith^. 
C&rbazol-?-vn ae gM c a ff jfl 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 3, but using tert-butyl [9- (3,4-dichloro- 
benzyl) -4 -methyl- l-methylthiocarbazol-2-yl] acetate , as 
obtained in Example 148, as a starting material, the 
title compound was obtained in a quantitative yield, as 
a solid melting at 110-120°C. 

Nuclear Magnetic Resonance Spectrum (CDC« 3 , 270MHz) , 
6 ppm : 

2.02 (3H, singlet); 
2.89 (3H, singlet); 
4.20 (2H, singlet); 
6.30 (2H, singlet); 

6.80 (1H, doublet of doublets, J - 8.5, 1.9Hz); 
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7,07 (1H, singlet); 
7.21 (1H, doublet, J « 1.9Hz); 
7.26 - 7.50 (4H, multiplet) ; 
8.19 (1H, doublet, J - 7.4Hz). 



EXAMPLE 150 

tert-Butvl r9-Methvlsulfonvl-4-methvl-l-methvlt^hin- 
carbazol -2-vll acetate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using tert-butyl (4 -methyl-l-methylthio- 
carbazol - 2 -yl) acetate and methylsulf onyl chloride as 
starting materials, the title compound was obtained in a 
yield of 95V as an oil. 



EXAMPLE 151 

( 9 -Methvlsulf onvl - 4 -methvl - 1 -methvlthiocarb azol 

jicetie Acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 

Exam ple 3 , but using tert-butyl (9 -methylsulf ony l -4- 

methyl -1 -methvlthiocarbazol- 2 -yl) acetate, as obtained in 

. ... -Example _.15_0_, .„ as „a__ starting„ma.teriaL # _Jthe^Jt Atle_ compound^ 
was obtained in a quantitative yield as a solid melting 

at-2-l-7—2-l-8- o e- 

Nuclear Magnetic Resonance Spectrum (CDC« 3 + 
tetradeuterated methanol, 270MHz) , 6 ppm: 

2.22 (3H, singlet) ; 

2.78 (3H, singlet) ; 

3.53 (3H, singlet) ; 
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4.15 (2H, singlet); 

7.30 (1H, singlet); 

7.37 - 7.50 (2H, multiplet); 

7.90 (1H, doublet, J = 7.6Hz); 

8.00 {1H, doublet, J . 8.1Hz). 



EXAMPLE 152 

5- f9- f^^-nirMorobenzvD^-Tn^i-hYT-T- T tietihv^h^. 
carbazol - 1 - vii ^t- hvi ■ ih - k^t-,^ - 

Following procedures and using relative proportions 
of starting materials similar to those described in 
Examples 75, 76 and 77, but using [9- (3 , 4-dichloro- 
benzyl) -4-methyl-l-methylthiocarbazol-2-yl] acetic acid 
as obtained in Example 149, as a starting material, the 
title compound was obtained as a solid melting at 
242-245 «C. 

Nuclear Magnetic Resonance Spectrum (CDC* + 
tetradeuterated methanol, 270MHz) , 8 ppm; 3 

1.97 (3H. singlet); 

2.87 (3H, singlet); 

4.7.9, (2H,- singlet) ; - 

6.30 (2H; singlet) ; 

6.81 (1H, doublet of doublets, J = 8.6, 1.9Hz); 

7.05 (1H, singlet) ; 

7.18 (1H, doublet, J = 1.7Hz); 

7.28 - 7.35 (5H, multiplet). 
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EXAMPLE 153 

l9Qpropvl ( 1 -Methvl thio- 4 -proovlcarbazol - 2 - vl ) acetate 

a) Ethvl 3 - ( indol - 3 -vl) hexanoate 

10.7 g (148 mmol) of butanal was added gradually to 
300 ml of a solution of 11.6 g of indole (98.6 mmol) and 
14.2 g of Meldrum' s acid (98.6 mmol) in acetonitrile at 
room temperature. 500 mg of proline was added to the 
reaction mixture which was then stirred overnight. The 
solvent was removed by evaporation under reduced 
pressure. The residue was dissolved in 200 ml of 
pyridine, and 15 ml of ethanol and 2.5 g of copper 
powder were added to the resulting solution. The 
reaction mixture was then refluxed for 4 hours and the 
copper powder was filtered off after this time. The 
solvent was removed by evaporation under reduced 

p^f essure" TI^ ~^ei^ column - - ' - - - 

chromatography (eluent: a 15% v/v solution of ethyl 
acetate in hexane) to yield 20.1 g (78%) of the title 
compound as an oil . 

b) l. l-Bismet hvlthio- 4 -propyl -1 .2 , 3 , 4 - tetrahvdro- 
?arfr$i?gl -?-Qtie 

Following procedures and using relative proportions 

of starting materials similar to those described in 

Examples-la.) _and lb) but using eth y l 3- (indol- 3 - yl ) - 

hexanoate, as- obtained in a) above, as a starting 

material- — the— t-iti-e— compound— was-obtained-as-an 

amorphous solid. 

c) Isopropyl ( 2 - hydroxy- 1 , 1 - bismethvl thio- 4 -propyl - 

1.2. 3 , 4 • tetrahvdrocarbazol - 2 ■ yi ) acetate 



Following a procedure and using relative proportions 
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of starting materials similar to those described in 
Example id), but using l, 1 -bismethylthio- 4 -propyl - 
l,2,3,4-tetrahydrocarbazol-2-one, as obtained in b) 
above, and isopropyl acetate as starting materials, the 
title compound was obtained in a yield of 81% as an oil. 

d) ^Propyl fl-methvlrhi.o-4-^pYicarh^^T . ? . y l)anpfaha 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 2, but using isopropyl (2 -hydroxy- 1, 1-bismethyl- 
thio- 4 - propyl -1,2,3,4- tetrahydrocarbazol - 2 - yi ) acetate , 
as obtained in c) above, as a starting material, the 
title compound was obtained in a yield of 89* as an 
amorphous solid. 



EXAMPLE 1^ 

, (1 -MethYlcarbagol - 2 - vi ) thi oaf ^t- o morn hni j ^ 

a) 2 - Acetyl - 1 -msf-hvl rarbaznl g 

15 ml of a 1.5 M solution of methyllithium (22mmol) 
in diethyl ether was added to 30 ml of- a solution of 
1.25 g of l-methylcarbazol-2-ylcarboxylic acid (5.5 mmol 
- as obtained in Example 26) in diethyl ether, at a 
temperature of -78»C. The reaction mixture was then 
warmed to room temperature and stirred for 1 hour. 
After this time, the mixture was poured into a 0.5 N 
aqueous solution of hydrogenchloride . The aqueous layer 
was extracted with ethyl acetate and the resulting 
organic layer was washed successively with a saturated 
aqueous solution of sodium hydrogencarbonate and a 
saturated aqueous solution of sodium chloride, in that 
order, dried over anhydrous magnesium sulfate, and the 
solvent was then removed by evaporation under reduced 
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pressure. The residue was subjected to column 
chromatography (eluent: a 25% v/v solution of ethyl 
acetate in hexane) to yield 1.08 g (88%) of the title 
compound as an amorphous solid. 

b) ( 1 -Methyl carbazol - 2 - vl ) thioacetomorphnl j c\& 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 38, but using 2 -acetyl- l -met hyl carbazol e , as 
obtained in a) above, as a starting material, the title 
compound was obtained in a yield of 75% as an oil. 

EXAMPLE 155 

( 1-Methvlcarbazol -2 -vl) acetic Acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 39, but using (l-methylcarbazol-2-yl) thio- 
acetomorpholide, as obtained in Example 154, as a 
starting material, the title compound was obtained in a 
yield of 85%. as a solid melting at 12l°C (with 
decomposition) . 

Nuclear Magnetic Resonance Spectrum I CDCi^, 270MH z_L, 

6 ppm: 

. 2.51 (3H,. singlet).; „ _.. 

3.86 (2H, singlet); 
- 7.-1-1" (1H-, doublet ,- J- = 7t9Hz) ; — - - - - - 

7.22 (1H, triplet, J = 7.9Hz); 

7.3 - 7.5 (2H, multiplet) ; . 

7.88 (1H, doublet, J - 7.9Hz); 

8.01 (1H, broad singlet); 

8.03 (1H, doublet, J = 7.9Hz). 
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EXAMPLE 156 

f9- (3-Nitrobenzvl) carbazol-2-vl) ac etomorpholirtp 

a) Carbazol ■ 2 - vlacetomorphQl ide 

An excess of a 1 N aqueous solution of potassium 
hydroxide was added to 50 ml of an ethanolic solution of 
3.10 g of ( carbazol- 2 -yl ) thioacetomorpholide (10 mmol) , 
as obtained in Example 38, and the reaction mixture was 
stirred overnight at room temperature. The aqueous 
layer was then acidified by adding a 0.5 N aqueous 
solution of hydrogen chloride to the mixture, and the 
reaction mixture was then extracted with ethyl acetate. 
The resulting organic layer was washed successively with 
a saturated aqueous solution of sodium hydrogencarbonate 
and a saturated aqueous solution of sodium chloride, in 
that order, dried over anhydrous magnesium sulfate, and 
the solvent was then removed by evaporation under 
reduced pressure. The residue was subjected to column 
chromatography (eluent: an 80% v/v solution of ethyl 
acetate in hexane) to yield 2.54 g (86%) of the title 
compound as an amorphous solid. 

b) r 9 ; ( 3 - Ni t robenz vl ) carbazol - 2 - vll ar e t omorphol i fl* 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using (carbazol- 2 -yDacetomorpholide, as 
obtained in a) above, and 3 -nitrobenzyl bromide as 
starting materials, the title compound was obtained in a 
yield of 83% as an amorphous solid. 
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EXAMPLE 

[9- ( 3 -Nitrobenzyl) carbazol- 2 -vll acetic Acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 39, but using [9 • (3 -nitrobenzyl) carbazol -2 -yl] - 
acetomorpholide, as obtained in Example 156, as a 
starting material, the title compound was obtained in a 
yield of 81% as an amorphous solid. 

Nuclear Magnetic Resonance Spectrum (CDCfi 3 , 270MHz) , 
6 ppm: 

3 .55 (2H, singlet) ; 

5.17 (2H, singlet); 

.6.9 - 7.4 (7H, multiplet); 

7.6 - 7.9 (4H, multiplet). 

EXAMPLE 15 8 

Methyl f 9 - ( 3 - Ace tamidobenzvl ) carbaz ol ■ 2 - vl 1 acetate 

a) Methvl [ 9 - f 3 -Nitrobenzyl ) carbazol - 2 - vl 1 acetate 

Following a procedure and using relative proportions 

of starting materials similar to those described in 

Example la), but using [9- (3 -nitrobenzyl) carbazol-2-yl] - 
acetic acid , _ as obtained in Example 157, as a starting 
material, the title compound was obtained in a 
quant itat-ive -yield- -as- an -oil-. 

b) Methvl f9 - f 3 - Acetamidobenzvl ) carbazol - 2 - vl 1 acetate 

20 mg of a 10% w/w preparation of palladium-on- 
carbon were added to 2 ml of a 1 .: l v/v mixture of 
ethanol and tetrahydrof uran in which were dissolved 
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114 mg of methyl [9- (3 -nitrobenzyl ) carbazol-2 -yl] acetate 
(0.30 mmol) , as obtained in a) above. The reaction 
mixture was then stirred for 3 hours at room temperature 
under a stream of hydrogen. After this time, the 
catalyst was filtered off, and the solvent was removed 
by evaporation under reduced pressure to yield an amine 
compound. The thus obtained compound was dissolved in 
0.5 ml of pyridine and then 0.5 ml of anhydrous acetic 
acid was added to the resulting solution. The reaction 
mixture was stirred for 30 min at room temperature and 
then an excess of water was added. The aqueous layer 
was extracted with ethyl acetate and the resulting 
organic layer was .washed successively with a diluted 
aqueous solution of hydrogen chloride and a saturated 
aqueous solution of sodium chloride, in that order, 
dried over anhydrous magnesium sulfate, and then the 
solvent was removed by evaporation under reduced 
pressure. The residue was subjected to column 
chromatography (eluent: a 40% v/v solution of ethyl 
acetate in hexane) to yield 110 mg (93%) of the title 
compound as an oil. 



EXAMPLE 159 

\9- (3-Acetamidobenzvl)carbaz ol-2-vl1 acetic Arid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 14, but using methyl [9- (3-acetamidobenzyl) - 
carbazol - 2 -yl] acetate, as obtained in Example 15 8, as a 
starting material, the title compound was obtained in a 
yield of 98% as a solid melting at 138-140°C (with 
decomposition) . 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz) , 
6 ppm : 
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2.06 (3H, singlet); 

3.76 (2H, singlet); 

5.49 (2H, singlet); 

6.94 (1H # doublet, J = 7.3Hz); 

7.06 (1H, singlet); 

7.1 - 7.4 (6H, multiplet); 

7.67 (1H, doublet, J = 7.9Hz); 

8.0 - 8.1 (2H, multiplet) . 



EXAMPLE 160 

\9- (4 -Benzyl oxvbenzvl ) ca rbazol - 2 ■ vll acetomorpholiflg 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 156 b) , but using 4- benzyl oxybenzyl chloride, as 
a starting material, the title compound was obtained in 
a yield of 77% as an amorphous solid. 

EXAMPLE 161 

12-z (4-Benzvloxvbenzvl) carbazol -2 -vll acetic Acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
"Exatfipl^^ — 
yl] acetomorpholide, as obtained in Example 16 0, as a 
starting material, the title compound was obtained in a 
yield of 90% as a solid melting at 169-171°C. 

Nuclear Magnetic Resonance Spectrum (CDCfi 3 , 270MHz) , 
h ppm: 

3 .81 (2H, singlet) ; 
4.98 {2H, singlet) ; 
5.44 (2H, singlet) ; 
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6.85 (2H, doublet, J = 8.7Hz); 
7.07 (2H, doublet, J - 8.7Hz); 
7.1 - 7.5 (10H, multiplet); 
8-0 - 8.1 (2H, multiplet). 



EXAMPLE IS 2 

Methyl f9- (4-HvdroxvbeTi7v1)r a rbazm -?- Y nar^ a ro 

a) Methyl f 9 - ( 4 - benzyl oxybenzvl 1 rarbaznl - ? - Y n ar Ar a r a 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example la), but using [9- (4-benzyloxybenzyl) carbazol -2- 
yl] acetic acid, as obtained in Example 161, as a 
starting material, the title compound was obtained in a 
quantitative yield as an oil. 

b) MS thy] f Q - ( 4 - hvdr oxvhenz vl )r a r ^ 2Q io. y11 arar „ n 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 52, but. using methyl [9- (4-benzyloxybenzyl) - 
carbazol- 2 -yl] acetate, as obtained in a) above, as a 
starting material, the title compound was obtained in a 
yield of 75% as an oil. 



EXAMPLE 1^ 

\9- (4 -Hydroxybenzvl) carbazol - 2 -vllarpMe Arid 

Following a procedure and using relative proporti 
of starting materials similar to those described in 
Example 14, but using methyl [9- (4-hydroxybenzyl) - 
carbazol - 2 -yl] acetate, as obtained in Example 162, as 
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starting material, the title compound was obtained in a 
quantitative yield as a solid melting at 216°C (with 
decomposition) . 

Nuclear Magnetic Resonance Spectrum (CDCc 3 , 270MHz) , 
6 ppm: 

3.80 (2H, singlet) ; 
5.44 (2H, singlet) ; 
6.75 (2H, doublet, J » 8.5Hz); 

7.02 (2H, doublet, J - 8.5Hz); 
7.1 - 7.3 (2H, multiplet) ; 

7.3 - 7.4 (3H, multiplet); 
7.47 (1H, singlet); 

8.0 - 8.1 (2H, multiplet). 



EXAMPLE ;l$4 

, f 9 - ( 3 - Benzyl oxvbenzvl ) carbazol -2-vll acghom or-phol id* 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 156 b) , but using 3 -benzyl oxybenzyl chloride, as 
a starting material, the title compound was obtained in 
a yield of 79% as an amorphous solid. 

~ EXAMFL-E-r6g 

f9- ( 3 - Benzvloxvbenzvl ) carbazol - 2 ■ yl l acet i c Ac±ri 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 39, but using [9- (3 -benzyloxybenzyl ) carbazol-2- 
yl] acetomorpholide, as obtained in Example 164, as a 
starting material, the title compound was obtained in a 
yield of 89% as a solid melting at 154-156°C. 
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Nuclear Magnetic Resonance Spectrum (CDC* 3< 2 70MHz), 
b ppm: 

3.79 (2H, singlet); 
4.91 (2H, singlet); 
5.45 (2H, singlet); 
6.7 - 6.8 <2H, multiplet) ; 

6.82 (1H, doublet of doublets, J « 8. 2, 2.0Hz); 
7.1 - 7.4 (10H, multiplet); 
7.41 (1H # triplet, J « 7.5Hz); 
8.0 - 8.1 (2H, multiplet). 



EXAMPLE 166 

Methyl T9- f 3 ■ Hvdroxvbenzvl ^ car bazol - 2 > Y n acetate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 162, but using [9- (3-benzyloxybenzyl) carbazol-2 - 
yl] acetic acid, as obtained in Example 165, as a 
starting material, the title compound was obtained as an 
oil. 



EXAMPLE 167 

F9 - ( 3 - Hvdroxvbenzvl ) carbazol - 2 - vii amM s y j h 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 14, but using methyl [9- (3 -hydroxy benzyl) - 
carbazol-2 -yl] acetate, as obtained in Example 166, as a 
starting material, the title compound was obtained in a 
quantitative yield as a solid melting at 186-187°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz) , 
6 ppm : 
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3.79 (2H, singlet); 

5.47 (2H, singlet) ; 

6 .54 (1H, singlet) ; 

6.7 - 6.8 (2H, multiplet); 

7.12 (1H, triplet, J = 7.8Hz); 

7.1 - 7.5 (5H, multiplet); 

8.0 - 8.1 (2H, multiplet). 



EXAMPLE 1$8 



(l-MethYlthio-4 -propvlcarbazol-2-vl) acetic Acid 



Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl (l-methyithio- 4 -propyl - 
carbazol - 2 -yl) acetate, as obtained in Example 114, as a 
starting material, the title compound was obtained in a 
yield, of .95% as. ,a_ solid, melting, at 160-161°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz), 
6 ppm: 

1.10 (3H, triplet, J » 7.3Hz); 
1.8 - 1.9 (2H, multiplet); 
2.34 (3H, singlet) ; 

3.16 (2H, triplet, J = 7.7Hz); 

4.17 (2H, singlet) ; 

7-rOI— <-lH— singl-et")-; : 



7.26 (1H, triplet, J = 7.7Hz) 

7.43 (Iff, triplet, J « 7.7Hz) 

7.51 (1H, doublet, J «= 7.7Hz) 

8.05 (1H, doublet, J = 7.7Hz) 

8.70 (1H, broad singlet). 
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EXAMPT.E 1CQ 

Isopropy) M-MThylrhln n ■ ( 3 ■ ~,k^ v1 , , 4 , , 
carbazol -?. y t ] ^ gerar o 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using isopropyl ( 1 -methyl thio- 4 -propyl - 
carbazol-2-yi)acetate, as obtained in Example 114 and 
3-nitrobenzyl chloride as starting materials, the title 
compound was obtained in a yield of 8 0% as an oil 



EXAMPT.F T7n 

fl-Mel;hYl^io-9-(.-nirrohPn,v1W..^ r T ^- rha ^ 1 , 0 , r11 

acetjr 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl U-methylthio-9- 
(3-nitrobenzyl) -4-propylcarbazol-2-yl] acetate as 
obtained in Example 169, as a starting material, the 
title compound was obtained in a quantitative yield as a 
solid melting at 150.<»C (with decomposition) . 

Nuclear Magnetic Resonance Spectrum [CDCi + 
(CD 3 ) 2 CO, 270MHzJ , 6 p pm: " 3 

1.13 <3H, triplet, J - 7.3Hz); 

1.8 - 2.0 (2H, multiplet); 
2.02 (3H, singlet); 

3.21 (2H, triplet, J = 7.8Hz); 

4.20 (2H, singlet) 

6.42 (2H, singlet) 

7.09 (1H, singlet) 
7.2 - 7.5 (5H, multiplet) 
8.0 - 8.2 (3H, multiplet) 
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EXAMPLE! m 

Isopropyl 2- fl-Methvlthio-9- f 3 - n itrobenzyl ) -4-prnpvl- 
carbazol-2-vll -3- (3 -n itrophenyl ) propionate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 16, but using isopropyl ( l-methylthio- 4 -propyl - 
carbazol-2-yl) acetate, as obtained in Example 114, and 
3-nitrobenzyl chloride as starting materials, the title 
compound was obtained in a yield of 88% as an oil. 



EXAMPLE 172 

2- -Methyl thio- 9- (3 -nitrobenzvl ) ^-propvl- 
carbazol-2-vll - 3 - ■( 3 - nitroohe nvl ) propionic Acid 

Following a. procedure and .using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl 2- [ l-methylthio- 9 - 
(3-nitrobenzyl) -4-propylcarbazol-2-yl] -3- <3-nitro- 
phenyl) propionate, as obtained in Example 171, as a 
starting material, the title compound was obtained in a 
quantitative yield as an amorphous solid. ... . 

Nuclear Magnetic Resonance Spectrum (CDCfi^, 2 70MHz) , 

6~ppmT" — — 

1.12 (3H, triplet, J o 7.4Hz); 
1.8 - "2.0 (2H, multiplet) f 

2 .00 (3H, singlet) ; 

3.1 - 3.3 (3H, multiplet )T 

3.56 (1H, doublet of doublets, J » 13.9,7.5Hz); 

5.38 (1H, triplet, J = 7.'5Hz); - . 

6.31 (1H, doublet, J = 17.4Hz); 

6.40 (1H, doublet, J = 17.4Hz); 

7.1 - 7.5 (7H, multiplet)? 
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7.18 (ih, singlet); 

7 -9 - 8.2 (5H, multiplet) 



EXAMPLE m 

Isopropyl f?- n-ar^midohcn^ i - TO thv1 , .p ^..., 

carbazol-?-vii a ^o^ a ^^ 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 158, but using isopropyl tl -methyl thio- 9- 
(3-nitrobenzyl) -4 -propyl carbazol-2-yl] acetate as 
obtained in Example 169, as a starting material, the 
title compound was obtained as an oil. 



example: tja 

\9~ (3-Arf>r^idobenzvT )-1-m^hy^ r ,^ .4. T ,^ pYl . 
carbazoi -?-vii»not-<,. hsi ^ 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl [9- (3-acetamidobenzyl, - 
l-methylthio-4-propylcarba 2 ol-2-yl] acetate, as obtained 
xn Example 173, as a starting material, the title 
compound was obtained in a quantitative yield as a solid 
melting at 130-134°C (with decomposition). 

Nuclear Magnetic Resonance Spectrum ( CDC 2 _ , 270MHz) , 
6 ppm: 

1.14 (3H, triplet, J = 7.4Hz); 

1.8 - 2.0 (2H, multiplet); 

2.02 (3H, singlet); 

2.07 (3H, singlet); 

3.20 (2H, triplet, J = 7.8Hz); 
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4.20 (2H, singlet) ; 

6 .36 (2H, singlet) ; 

6.76 (1H, doublet, J 7.3Hz); 

7.0 - 7.5 (6H, multiplet) ; 

7.60 (1H, doublet, J = 8.0Hz); 

8.10 (1H, doublet, J = 8.0Hz); 

8.40 (1H, broad singlet) . 



EXAMPLE 175 

Igoprppyl n-Meth ylthio-9- (4 -nitrobenzyl ) -4-propyl - 

carbazol-2-yllacetate 

Following a procedure and using relative proportions . 
of starting materials similar to those described in 
Example 4, but using isopropyl ( 1 -methyl thio- 4 -propyl - 
carbazol - 2 -yl) acetate, as obtained in Example 114, and 
_ 4 "^ tro ^ en . z ^. bromide as starting materials, the title 
compound was obtained in a yield of 76% as an oil. 



EXAMPLE 17$ 

fl- Methyl thio- 9- (4-nitrobenzv l) -4-r^n PY l : 
carbazol-2-vll ace tic Acid 

Fo-l-l-owing— a— procedure— and^us-i-ng—re-lative~proporti-ons 

of starting materials similar to those described in 
Example 26, but using isopropyl- [l-methylthio-9 - (4 -nitro- 
benzyl) -4-propylcarbazol-2-yl] acetate, as obtained in 
Example 1757^ "title" compound 

was obtained in a quantitative yield as an amorphous 
solid. 

Nuclear Magnetic Resonance Spectrum [CDC*^ + 
(CD 3 ) 2 CO, 270MHz] f 6 ppm: 
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1 


. 13 


<3H, 


triplet, J = 7.3Hz) ; 


1 


. 8 • 


• 2.0 


(2H, inultiplet) ; 


1 


. 99 


(3H, 


singlet) ; 


3 


.20 


(2H, 


doublet of doublets, J - 8.8,6.9Hz); 


4 


.18 


(2H, 


singlet) ; 


6 


• 43 


<2H, 


singlet) ; 


7 


.08 


(1H, 


singlet) ; 


7 


.18 


(2H, 


doublet, J = 8.9Hz) ; 


7 


.2 - 


7.4 


<1H, multiplet) ; 


7 


.43 


(1H, 


triplet, J « 7.5Hz) ; 


8 


.0 - 


8.2 


(4H, multiplet) . 



EXAMPI.K 17-7 

ISOPrppvl f9- K-Aretatnidob^vl ) -1 -m^hvi fcMazA ^sgByJ 

carbazoi ■2-vii»r^. r . 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 158 b) , but using isopropyl [1 -methyl thio- 9 - 
(4-nitrobenzyl) -4-propylcarbazol-2-yl] acetate, as 
obtained in Example 175, as a starting material, the 
title compound was obtained as an oil. 



EXAMPLE 17fl 

[9- (4 -Acer-ami dpbenzvl) -l-met-hvl *- M o-4-nr-o ry i - 
carbazol -2 -yl Acetic ArHf 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl [9- (4-acetamidobenzyl) - 
l-methylthio-4-propylcarbazol-2-yl]acetate, as obtained 
in Example 177, as a starting material, the title 
compound was obtained in a quantitative yield as a solid 
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melting at 2l9-22l°C. 



Nuclear Magnetic Resonance Spectrum (CDCf., 270MH 2 ) , 
& ppm: 3 

1.13 (3H, triplet, J = 7.3Hz); 

1-8 - 2.0 (2H, multiplet) ; 

2.12 (3H, singlet); 

2.15 (3H, singlet); 

3.20 (2H, triplet, J = 7.8H2); 

4.19 (2H, singlet); 

6.35 (2H, singlet); 

6.99 (2H, doublet, J = 8.5Hz); 

7.08 (1H, singlet); 

7.26 (1H, triplet, J = 7.5Hz); 

7.3 - 7.5 (4H, multiplet); 

7.88 (1H, broad singlet) ; 

8.10 (ih, doublet, J - 7.5Hz). 



EXAMPLE US. 

tert-Butyl [ 9 - (4 -Phi nrrib^^n - 4 -y r^ hvl - 3 -mo r >, yl ^4, 

carbazftl -2-v!l 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, bu t using tart-butyl ( 4 -methyl -1 - methyl t hio- 
carbazol-2-yD acetate and 4 - chlorobenzyl chloride as 
starting materials, the title compound was obtained in a 
yield of 92% as an oil." 
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"""ear M,^^ ... 

1.99 f3» 

2.89 ( 3 w „. ' • 

t3 «, singlet). 

«2H, singlet), 
doublet- t 
7 - 19 doublet , 

8 '» <2H, doublet ^" 7 '* Kz) -> 



' iv e .Proportion 

-ioroben 2yI) . 4 , 

' as ob^ainea in 
Cltle comp 0uncJ 
a s °lid znelti n3 

e 3' 2 70«H 2 ) , 




F °l loving a r,r- 

" as obtained 
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BXAMPT.R Tfl? 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl (9-benzyl-6-methoxy.4. 

Obtained " & "T^ mater±a1 ' "» ^ <=™*™« 
205-20^C " a Y1 ° f 9?% ^ 3 S ° lid mSlti ^ « 

Nuclear Magnetic Resonance Spectrum (CDC,, 270MHz) 
6 ppm: J * 

1.95 (3H, singlet); 

2.87 (3H, singlet); 

3.92 (3H, singlet); 

4.18 (2H, singlet); 

6.34 (2H # singlet); 

7.0 - 7.3 (8H, multiplet); 

7.70 (1H, doublet, J - 2.5Hz). 



EXAMPLE ^ai 




o£ "™^ Procedure and using raiativ. proportions 
of startmg materials similar to those descried in 



as an a oii n3 " a " rialS ' Citle »as obtained 
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EXAMPT.P iq„ 

(9-B Wgv1 .s.n IP rh m rv.. r ^.. 1 . 1 . BW , hy 1 , > , < ^ 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl (9-benzyl- 5 -methoxy-4- 

iTltl , " ' Starti ° 9 materia1 ' thS title c °-Pound 
aT 2i :™. ln a — - ^ -lid meTting 

Nuclear Magnetic Resonance Spectrum (CDC*,, 2 70MHz) 
6 ppm: J 

1.91 (3H, singlet) 

2.99 (3H, singlet) 

3-99 (3H, singlet) 

4.15 (2H, singlet) 

6.37 (2H, singlet) 

6.69 (1H, doublet, J - 8.1Hz) 

6.9 - 7.1 (4H, multiplet); 

7 .1 - 7.3 (3H, multiplet); 

7.32 (1H, triplet, J = 8.1Hz). 



EXAMPLE ipc 



? g ppropyi Lg^snzvj rhyrir,,,, , . 1 . m ^ y 1 ^.. 

0.48 ml of a i.o M solution of boron tribromide 
(0.48 mmol) in methylene chloride was added to i ml of a 
solution of 106 mg isopropyl (9-benzyl.6-methoxy-4- 
-ethyl-i-xnethylthiocarbazol^-yDacetate (0.24 mmol, as 
obtaxned in Example 181, in methylene chloride at a' 
temperature of -7 8 o C . The reaction mixture was then 
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warmed to at 0°C and stirred for 3 hours- After this 
time, the reaction mixture was poured into a saturated 
aqueous solution of sodium hydrogencarbonate, and the 
aqueous layer was extracted with methylene chloride. 
The resulting organic layer was washed with a saturated 
aqueous solution of sodium chloride, dried over 
anhydrous magnesium sulfate, and then the solvent was 
removed by evaporation under reduced pressure. The 
residue was subjected to column chromatography (eluent: 
a 15% v/v solution of ethyl acetate in hexane) to yield 
81 mg (79%) of the title compound as an oil. 



EXAMPLE lflfi 

( 9 -Benzvl - 6 - hydroxy- 4 -methyl - 1 -m^i-hyl fcfrjg. 
carbazol-2-vl)ar.gt--ir a^jH 

F .° llowin 5 a . procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl (9 -benzyl -6 -hydroxy- 4- 
methyl -1 -methyl thiocarbazol- 2 -yl) acetate, as obtained in 
Example 185, as a starting material, the title compound 
was obtained in a yield of 94% as a solid melting at 
219-222°C. 

Nuclear Magnetic Resonance Spectrum (CDC« 3 , 270MHz) , 
6— ppm: — 

1.99 (3H, singlet) ; 
- 2.84 (3H, singlet) ; 

4.17 (2H, singlet); 

6~ 35~T2H,~ singlet)^ 

7.0 - 7.4 (9H, multiplet) ; 

7.69 (1H, singlet) ..... 
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EXAMPLE 187 

Isoprgpyl (4 - Isoprop y l : l -methyl rh iocarbazol - 2 - vl ) arpr^P 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 114, but using isobutyraldehyde as a starting 
material, the title compound was obtained as an oil. 

EXAMPLE 188 

( 4 - ISOProPVl - 1 -methyl thiocarbazol - 2 - y l ) acetic Ar i H 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl (4- isopropyl -l -methyl- 
thiocarbazol - 2 -yl) acetate, as obtained in Example 187, 
as a starting material, the title compound was obtained 
in a quantitative yield as a solid melting at 171 - 
173°C. 

Nuclear Magnetic Resonance Spectrum (CDC£-, 270MHz), 



6 


ppm: 








1 


.47 


(6H, 


doublet, J 


- 6. 


8HZ) ; 


2 


.35 


(3H. 


singlet) ; 






3 


.91 


(1H, 


sep, ■ J m 6. 


8Hz) 




4 


.19 


(2H, 


singlet) ; 






7 


.11 


<1H, 


singlet) ; 






7 


.25 


(1H, 


triplet, J 


= 7. 


7Hz) ; 


7 


.43 


(1H, 


triplet, J 


- 7. 


7Hz) ; 


7 


.51 


(1H, 


doublet, J 


= 7. 


7Hz) ; 


8 


.14 


(1H, 


doublet, J 


- 1. 


7HZ) ; 


8 


.72 


(1H, 


broad singlet) . 
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EXAMPT,P ihq 

l3QDroDvl ( 9 - Benzvl 1 4 z j sonropvl - ] . me thvl thin : 
cgirbazol - ? - Y i ) a^er.ar.P 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using isopropyl (4- isopropyl - 1-methylthio- 
carbazol- 2 -yl) acetate, as obtained in Example 187, as a 
starting material, the title compound was obtained in a 
yield of 83% as an oil. 



EXAMPLE 19Q 

( 9 -Bengyl - 4 - isopropyl - 1 -methvl thior arbazol - 1 - yl } - - : : v::~ 

acetic Acifl 

. - . -. Following a procedure and. using relative proportions 
of starting materials similar to those described in 
Example 26, but usiing isopropyl (9 -benzyl -4-. isopropyl - 1- 
methylthiocarbazol- 2 -yl) acetate, as obtained in Example 
189, as a starting material, the title compound was 
obtained in a quantitative yield as a solid melting at 
170 - 171°C. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270MHz) , 
6 — ppmT~ ~~~~ 

1.49 (6H, doublet, J « 6.8Hz); 

1.94" (3H, singlet) ; 

4.00 (1H, Sep, J = 6.8Hz); 

4 .22 (2H, singlet) ; 

6.39 (2H, singlet) ; 

7.0 - 7.1 <2H, multiplet); 

7.1 - 7.5 (7H, multiplet); 
8.21 (1H, doublet, J = 7.9Hz). 
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EXAMPLR 1Q1 

3- H-BenzvlindQT^-yn propionic Arid 

8 ml of a solution of 1.00 g of indol - 3 -ylpropiorxic 
acid in dimethyl formamide were added gradually to 4 ml 
of a suspension of 460 mg (10.6 mmol) of sodium hydride 
(55% w/v dispersion in mineral oil) in dimethyl 
formamide at a temperature of -5°C, and the resulting ■ 
mixture was stirred for 30 minutes at this temperature . 
After this time, 1.8 g (10.6 mmol) of benzyl bromide was 
added to the mixture which was then warmed to room 
temperature, stirred for 10 min, poured into ice-water, 
and acidified with a 1 N aqueous solution of hydrogen 
chloride. The resulting aqueous layer was extracted 
with methylene chloride, and the extract was dried over 
anhydrous magnesium sulfate and then the solvent was 
removed by evaporation under reduced pressure. The 
residue was recrystallized from a 1 : l v/v mixture of 
ethyl acetate and hexane to yield 1.15 g (79%) of the 
title compound melting at 121 - 122 °C. 



EXAMPLE 132 

( 1 - 9gpzYl inflpl - 3 - vl } thioace tomorp hnl j Ho 

Following procedures and using relative proportions 
of starting materials similar to those described in 
Examples 4 and 90, but using 3 -acetylindole as a 
starting material, the title compound was obtained as a; 
oil. 
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-269- 

EXAMPT.P ^ 

(^-BenzyHnrtm i m llltic ^ 

Following a procedure ana using relative proportions 
of startxng materials similar to those described in 
Example 39, but using (l-benzylindol-3-yl, thioaceto- 
morpholide, as obtained in Example i 92 , as a starting 
materxal, the title compound was obtained in a yield of 
76% as a solid melting at 155-156»C. 

Nuclear Magnetic Resonance Spectrum (C DC« 3 . 270MHz, , 
6 ppm: J ' 

3.82 (2H, singlet); 

5.30 (2H, singlet) ; 

7.11 - 7.67 (10H, multiplet). 



EXAMPT.T? 

-6- 

a) Metnyl fl-bonzv1^^i. g _ r ^..- rrir 

Following a procedure and using relative proportions 
of starting materials simi lar to those described In 

-Examp-l-e-ia-)^- bur-us-ong-TT^benzylindol -6 -yl, acetic acid 
as nhra^oH c ■. iL acxa, 



— J^"u OJ .-*-y.L, acetic ± 

« obtained xn Example 67, as -a starting Serial, the 
title compound was obtained in a yield of 98 % as an Qil 

snittteL "f i-h.n^ Y i^;.o^, linrio1 . <; , y ; 7,~7.,"~ 

18 mg (0.12 mmol ) of phosphoryl oxychloride was 
added gradually to 4 ml of a solution of 25 mg 
(0.09 mmol) of methyl (l-benzylindol-6-yl, acetate as 
obtained in a) above, in dimethyl formamide, at room 
temperature, and the resulting mixture was stirred for 
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30 minutes. After this time, an excess of a 2 N aqueous 
solution of sodium hydroxide was added to the mixture 
which was then stirred for 10 minutes. The aqueous 
layer was extracted with methylene chloride and the 
extract was washed with a saturated aqueous solution of 
sodium chloride, dried over anhydrous magnesium sulfate 
and then the solvent was removed by evaporation under 
reduced pressure. The residue was subjected to column 
chromatography (eluent: a 25% v/v solution of ethyl 
acetate in hexane) to yield 23 mg (83%) of the title 
compound as an oil. 



example: io^ 
(l-Ben?Yl-3-formv-)indol - g - yt , ) ar(at - j „ 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 14, but using methyl (l-benzyl-3- f ormylindol - 6- 
yDacetate, as obtained in Example 194, as a starting 
material, the title compound was obtained in a yield of 
92% as a solid melting at 162-163«c. 

Nuclear Magnetic Resonance Spectrum (CDC*., 270MHz) , 
6 ppm: 

3.74 (2H, singlet); 

5.33 (2H, singlet) ; 

7.17 - 8.28 (9H, ntultiplet) ; 

9 .96 {1H, singlet) . 



EXAMPLE 1Q* 

Methyl (3-RPn^vM,-b enZ y HnH oi. fi , Yl U gSjtafcg 
Following a procedure and using relative proportions 
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of starting materials similar to those described in 
Example 194 b) , but using N, N-dimethylbenzamide as a 
starting material, the title compound was obtained i: 
yield of 70% as an oil. 



EXAMPLE 19 7 

( 3 = Benzoyl - 1 -benzyl! ndol - 6 - vl ) ar »f in mix 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 14, but using methyl {3-benzoyl-l-benzylindol-6- 
yl) acetate, as obtained in Example 196, as a starting 
material, the title compound was obtained in a yield of 
90% as a solid melting at 195-196°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz), 

6_ppm: . ._ 

3.75 (2H, singlet); 
5.35 <2H, singlet); 
7.24 - 8.39 (14H, multiplet) . 



EXAMPLE 19 S 
Methyl f 3 z Apg ty 1 - I - benzy l i n d o l 



Following a procedure and using relative proportions 
of starting "materials similar to those" described in 
E . 3c ?f n P ] : e „._ 19 .l_ ^l^^L^^il' N-dimethyl^ 

starting material, the title compound was obtained in a 
yield of 75% as an oil. 
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EXAMPI,B 1QQ 

f 3 - Acetyl ■ 1 -benzvl indol .fi-yi .) acetic Acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 14, but using methyl (3-acetyl- l-benzylindol-6- 
yl) acetate, as obtained in Example 198, as a starting 
material, the title compound was obtained in a yield of 
88% as a solid melting at 211-212°C. 

Nuclear Magnetic Resonance Spectrum (CDCi^, 270MHz) , 
6 ppm: 

2.50 (3H, singlet) ; 
3.73 (2H, singlet) ; 

5.33 (2H, singlet); 

7.14 - 7.35 (7H, multiplet) ; 
7.72 (1H, singlet) ; 

8.34 (1H, doublet, J « 8.0Hz). 



EXAMPLE 200 

( 9 - Benzyl - 1 - methyl sul f invl - 4 -me thvl carha zol -2 - yl ) - 

freeze Acifl 

Following a procedure and using relative proportions 
of starting materials similar -to those described in 
Example 26, but using isopropyl {9 -benzyl -1 -methane - 
sulf inyl-4-methylcarbazol-2-yl) acetate, as obtained in 
Example 215 below, as a starting material, the title 
compound was obcained in a yield of 96% as a solid 
melting at 210°C (with decomposition) . 

Nuclear Magnetic Resonance Spectrum (dg-DMSO, 270MHz) , 
b ppm: 

2.74 (3H, singlet) ; 
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2-83 (3H, singlet); 

3.94 (1H, doublet, J = 16.0Hz); 

4-30 (ih, doublet, J = 16.0Hz); 

6 .18 (2H, singlet) ; 

6.86 (2H, doublet, J = 7.26Hz); 

7.01 (1H, singlet); 

7.17 - 7.53 (6H, multiplet) ; 

8.20 (1H, doublet, J = 7.88Hz). 



EXAMPLE 2 m 

Jspprppyl f9-genzvl-l -methvlmilfr m vi.A-^hYi - 
carbaznl -3- y l ) ar^^ 0 

44 mg (0.25 mmol) of m-chloroperbenzoic acid was 
added to 6 ml of a solution of 100 mg (0.23 mmol) of 
isopropyl (9 -benzyl- l-methylsulf inyl-4 -methyl carbazol -2 - 
yl) acetate, as obtained in Example 2 15 below, in 
methylene chloride at room temperature, and the mixture 
was stirred for 3 0 minutes. After this time, a 
saturated aqueous solution of sodium hydrogencarbonate 
was added to the mixture, the aqueous layer was 
extracted with methylene chloride, the extract was dried 
over anhydrous magnesium sulfate and then the solvent 
was removed by evaporation under reduced pressure. The 
residue was subjected to column chromatography (eluent: 
-a-50%-v-/v- 5 o-l-ut-i- O n-of-ethyl-a- e -et-at-e— in" hexane ) to yield 
90 mg (87%) of the title compound as an amorphous solid. 



EXAMPLE 2 02 

( 9 - Benzvl - 1 - met. hylsul f onvl - 4 - mph hyi . 
carbaznlO.yDarpUn ft^jj 

Following a procedure and using relative proportions 
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* 2 7 4 " PCT/JP95/01494 

of starting materials similar , u 

Example 26, but using ison™ , ° SS descri bed in 

example 201. as a starci " obtained i„ 

was obtained in a yield of ^t s t±tle com P°^ci 

167-16SOC. 33 a s °lio: melting at 

Nuclear Magnetic Resonance Sd6 „ 

5 ppm: 6 S P ecCr ^« (CDC, 3 , 270MHz) , 



2 - 9 « OH, singlet); 

3 - 06 OH, singlet); 

4 - 31 (2H, singlet); 
6 '25 (2H, singl 6t) . 

7 6 ' 77 (2H ' j. 7 . 7H2) . 

7 -03 (1H, singlet); 

" 7.46 C6H, multipiet); 
a -20 (ih, doublet t „ 

uouoiet, J - 7.7Hz). 



Following a procedure and usin 0 , 
of starting materials sixnilar 1 th ^ Pr ° P ° rtio - 

--pie 4 . but using isoprop^i « in 
carba 2 ol- 2 - y i )acetate a J « * " * -ethyltnio- 

^terials, the title com™ * aS star ting 

COmP ° Und Was stained i n a y J ld Qf 
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■275- 



b) 



[4 . 9-riSmof-Ky-| . i 



Following a procedure and using relative „ 
of starting materials similar to t L Proportions 
Example 215 below h /^ llar t0 those described in 

above, as a startL yl)aCetate < a * obtained in a) 
obtained in .^^^^ ~ - 



EXAMPT.ff ->n ± 




Following a procedure and using relate 

"3. as a s C ar tin3 1^1"^ ™ S 
obtained in a yield of ,„ as a soi^iT^ 
219-220<>C. melting at 



2.79 (3H, singlet); 
3-.-13— (3Ht— singlef)- 



3.85 (2H, broad singlet) ; . 
4.41 (3H, singlet) ; 

6- 89 (ih, singlet); 
-7--2B-(lHV triplet, J m 7.4Hz) 

7- 51 (1H, triplet, J = 7.4Hz) 
7.63 (1H, doublet, J = 7.8Hz) ; 

8- 14 (1H, doublet, J = 7.8Hz).' 
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EXAMPT.R ? r> c 



Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 216 below, but using isopropyl (4 , 9 -dimethyl- i- 
methylsulfinylcarbazol-2-yl) acetate, as obtained in 
Example 203, and benzyl bromide as starting materials, 
the title compound was obtained in a yield of 72V as an 
oil . ** 



EXAMPI.K ?ng 



Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl (l-benzylthio-4 9- 
dimethylcarbazol-2-yl, acetate, as obtained in Example 
205, as a starting material, the title compound was 
obtained in a yield of 82% as a solid melting at 
187-188-C. 



Nuclear Magnetic Resonance Spectrum (CDC*,, 270MH 2 ) 
6 ppm: J 

2.85 (3H, singlet) 

3.83 (2H, singlet) 

3.90 (2H, singlet) 

4.32 (3H, singlet) 

6.93 - 7.57 (9H, multiplet) ; 

8.16 (1H, doublet, J « 7.9Hz). 
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EXAMPLE ?mr 

IgpprOPVl (4,9 ; Dime thyl - 3 - isonronvl thi o - 
carbazol-2-vDanftrafA 

Following a procedure and using relative proportion 
of starting materials similar to those described in 
Example 216 below, but using isopropyl (4 , 9 -dimethyl - i - 
methylsulf inylcarbazol- 2- yl) acetate, as obtained in 
Example 203, and isopropyl iodide as starting materials 
the title compound was obtained in a yield of 65% as an 
oil. 



EXAMPLE 208 

(4 f 9 -Dimethyl - 1 - igoprppvlthiocarbazol - 2 -yl 1 acetic ArH j 

Following a. procedure and using relative proportions: 
of starting materials similar to those described in 
Example 26, but using isopropyl (4, 9 -dimethyl -1- 
isopropyl thiocarbazol- 2 -yl) acetate, as obtained in 
Example 2 07, as a starting material, the title compound 
was obtained in a yield of 90% as a solid melting at 
205-206°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz), 
6— ppm-: — 

1.17 (6H, doublet, J - 6.73Hz); 

2.85 (3H, singlet); 

3.06 (1H, hepted, J - 6.7Hz); 

4.23 (2H, broad singlet) ; 

4.41 (3H, singlet); 

7.01 (1H, singlet) ; 

7.25 - 7.54 (3H, multiplet); 

8.15 (1H, doublet, J - 7.8Hz). 
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EXAMPLE 2 09 

Isopropyl (4.9- Dimethyl - 1 -oronv l thiocarh a . 2 ol - 7 . y1 } ar ., 



Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 216 below, but using isopropyl <4, 9-dimethyl-i- 
methylsulfinyicarbazol- 2 -yl) acetate, as obtained in • 
Example 203 and propyl iodide as starting materials, the 
title compound was obtained in a yield of 69% as an oil. 



EXAMPi.R ?m 

(4,9-pimef.hyl -1 -prpPYlthinrarba g m-9. y i> ar » Mf .- 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl (4 , 9 -dimethyl -1 -propyl - 
thiocarbazol- 2 -yl) acetate, as obtained in Example 209, 
as a starting material, the title compound was obtained 
in a yield of 84% as a solid melting at 187-188°C. 

Nuclear Magnetic Resonance Spectrum (CDCj 270MHz) , 
. 6 ppm: 

0.94 (3H, triplet, J = 7.3Hz) ; 
1.56 (2H, sixted, J = 7.4Hz); 
2.66 (2H, triplet, J = 7.54Hz); 
2.85 (3H, singlet) 
4.22 (2H, singlet) 
4.44 (3H, singlet) 
7.00 (1H, singlet) 
7.24 - 7.47 (3H, multiplet) ; 
8.15 (1H, doublet, J = 7.9Hz) 
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EXAMPT.P 212 

tert-Butvl T4-Met:hvl-i -^o ^hvlt-hin-Q. ( 2 -nhenprhyl ) - 
carbazolo .yii aepf aM» 

Following a procedure and using relative proportion 
of starting materials similar to those described in 
Example 4, but using tert -butyl ( 4 -methyl -l -methyl thio - 
carbazol -2 -yl) acetate and 2-phenylethyl bromide as 
starting materials, the title compound was obtained in 
yield of 77% as an oil. 



EXAMPLE 21 a 

T4 - Methyl -i-methvl thio- 9- fa -phanef.h Y i ) - 
carbazol- 2 -vllaeet -i r- ar-jrf 

.Following a procedure and using relative proportion 
of starting materials similar to those described in 
Example 3, but using tert -butyl [4-methyl-i-methylthio- 
9- (2-phenethyl) carbazol -2 -yl] acetate, as obtained in 
Example 211, as a starting material, the title compound 
was obtained in a quantitative yield as a solid melting 
at 181 - 182°C. 

Nuclear Magnetic Resonance Spectrum (CDCi 3 , 270MHz) , 

6— ppm: 

2.29 (3H, singlet); 

2.86 (3H, singlet) ; _ . . . . 

3.04 (2H, triplet, J = 8.1Hz); 

4 .25 (2H, singlet) ; 

5.17 (2H, triplet, J = 8.1Hz); 

7.04 (1H, singlet); 

7.25 - 7.36 (6H, multiplet); 
7.51 (2H, doublet, J = 3.3Hz); 
8.17 (1H, doublet, J = 7.9Hz). 
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EXAMPT.P ?n 

t«rt-Butyl f 4 -M^l-i-^H Y ^,^ a u fh . n[1 ^ 

garbazol ^-vlhr.^^ 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using tert -butyl (4-methyl- 1-methylthio- 
carbazol- 2 -yl) acetate and 3 -phenylpropyl bromide as 
startxng materials, the title compound was obtained in a 
yield of 74% as an oil. 



EXAMPTiB 91A 

f4-M gt h Yl -_2 -m^hylrhio-P- n-nh^^ ryl } - ayha ^ ^ } 

acetir 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 3, but using tert-butyl [4 -methyl - 1 -methyl thio- 9 - 
(3-phenylpropyl)carba Z ol-2-yl] acetate, as obtained in 
Example 213, as a starting material, the title compound 
was obtained in a quantitative yield as a .solid melting 
at 155 -• 156°C. 

Nuclear Magnetic Resonance Spectrum (CDC*,. 270MHz) 
6 ppm: J 

2.13 (2H, triplet, J = 7.6Hz); 
2.2 (3H, singlet); 

2-73 (2H, triplet, J = 7.6Hz); 

2.84 (3H, singlet); 

4.22 (2H, singlet); 

4.94 (2H, triplet, J = 7.6Hz); 

7.00 (1H, singlet); 

7.17 - 7.48 (8H, multiplet) ; 

8.14 (1H, doublet, J = 7.8Hz). 
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EXAMPLE 215 

Igopropvl f 9 - Benzvl - 4-met hvl - 1 -mgfhvlsul f invl - 
carbazol-2-vl) affPt-*i-o 

750 mg of 80% v/v m- chloroperbenzoic acid in water 
was added gradually to 40 ml of a solution of isopropyl 
( 9 -benzyl - 1-methylthio- 4 -methylcarbazol - 2 -yl ) acetate 
(1.00 g) , obtained in a manner similar to that of the 
title compound of Example 115, in methylene chloride, 
and the reaction mixture was stirred for l hour, with 
ice- cooling. After this time, the reaction mixture was 
diluted with an excess of ethyl acetate and washed with 
a saturated aqueous solution of sodium hydrogen- 
carbonate. The resulting organic layer was dried over 
• anhydrous sodium sulfate and then the solvent was 
removed by evaporation under reduced pressure. The 
residue was subjected to column chromatography (eluent: 
_ a 50 - 60% v/v solution of. ethyl acetate in hexane) to 
yield 719 mg of the title compound as a solid. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz) , 
6 ppm: 

1.23 (3H, doublet, J = 6.6Hz); 
1.27 (3H, doublet, J » 6.6Hz); 
2.51 (3H, singlet); 
2.91 (3H, singlet); 

"4V1"8 — ("lH7~douB"let, ~J~« ~~i~6T7 H z ) T ~~ — 

4.70 (1H, broad singlet); 

5.03 (1H, multiplet); 

6.0 6 (2H, broad_ singlet ) ; 

6.90 - 7.50 (9H, multiplet); 

8.22 (1H, doublet, J = 7.8Hz). 
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EXAMPIiK 21 

Igoprppyl (9-Benzvl-4-mft^ Y l -l-n-propvlthin- 
carbazol - 2 - y i) acetate 

0.1 ml of anhydrous trif luoroacetic acid was added 
to 5 ml of a solution of 100 mg isopropyl ( 9 -benzyl -4- 
methyl - 1 - methyl sulf inyl carbazol - 2 -yl ) acetate , as 
obtained in Example 215, in methylene chloride, and the 
reaction mixture was refluxed for 30 minutes. The 
solvent was then removed by evaporation under reduced 
pressure and the residue was dissolved in 2 ml of 
methylene chloride. 0.5 ml of n-propyl iodide, 1 ml of 
triethylamine and 1 ml of methanol were then all added 
to the resulting solution at room temperature and the 
reaction mixture was stirred for 30 minutes. After this 
time, the reaction mixture was diluted with an excess of 
ethyl acetate, and washed with a dilute aqueous solution 
of hydrogen chloride, a saturated aqueous solution of 
sodium hydrogencarbonate and a saturated aqueous 
solution of "sodium chloride, in that order* The 
resulting organic layer was dried over anhydrous sodium 
sulfate and then the solvent was removed by evaporation 
under reduced pressure. The residue was subjected to 
column chromatography (eluent: a 4 - 6% v/v solution of 
ethyl acetate in hexane) to yield 86 mg of the title 
compound as a solid. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz), 
6 ppm: 

0.78 (3H, triplet, J « 7.4Hz); 

1.22 (6H, doublet, J - 6.6Hz); 

1.33 (2H, multiplet) ; 

2.38 {2H, triplet, J = 7.4Hz); 

2.89 <3H, singlet) ; 

4.12 (2H, singlet) ; 

5.04 (1H, multiplet); 
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6.42 <2H, singlet); 

6.95 - 7.45 (9H, multiplet); 

8.19 UH, doublet, J = 7. 8Hz). 



EXAMPT.K r?i-7 

(9 -Benzyl -4 -trrfhyl - 1 -n -propyl thi n^r fa^m -_2^XlLz 

acetic a^-M 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using 96 mg of isopropyl ( 9 -benzyl - i- 
n-propylthio-4-methylcarbazol-2-yl) acetate, as obtained 
in Example 216, 64 mg of the title compound was obtained 
as a solid melting at 190-193°C. 

Nuclear Magnetic Resonance Spectrum (CDC£ 2 70MHz) , 
6 ppm: 

0.81 (3H, triplet, J = 7.4Hz); 

1.38 (2H, multiplet); 

2.41 (2H, triplet, J = 7.4Hz); 

2.94 (3H, singlet); 

4.25 (2H, singlet); 

6.46 (2H, singlet); 

7.00 - 7.50 (9H, multiplet); 

8.24 <1H, doublet, J = 7.8Hz). 



EXAMPLE 218 " " " " 

( 9 - Benzy'l"- 4" methyl ~-"i~i -"propy l th[ n ^rh^ 20l ~ 7 _ y V } ~ 

acetic At^rt 

Following procedures and using relative proportions 
of starting materials similar to those described in 
Examples 216 and 217, but using isopropyl iodide as a 
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starting material, the title compound was obtained as a 
solid melting at 207-2l0°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 3 , 270MHz), 
b ppm : 

0.99 (6H, doublet, J - 6.6Hz); 

2.89 (3H, singlet); 

2.9 0 (1H, multiplet); 

4.23 (2H, singlet); 

6.41 (2H, singlet); 

7.00 - 7.45 (9H, multiplet); 

8.28 (1H, doublet, J - 7.8Hz>. 



EXAMPLE 319 

Methyl ( 9 - BerigVl - 1 -hydroxy- 4 -methvlca r bazol - 2 - yl ) acetate 

a) 1 0 - Benzyl - 5 - me t hvl - 2 . 3 - dihv drof uro r 2 . 3 - g 1 - 
carbazol-2-one 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using 5-methyl-2,3-dihydrofuro[2, 3-a] - 
carbazol - 2 - one [obtained as described by Y.Oikawa, M. 
Tanaka, H. Hirasawa and 0. Yonemitsu in Chem. Pharm. 
Bull., 29, 1606 (1981)], the title compound was obtained 
as an amorphous solid in a yield of 8 8%. 

*>) Methyl ( 9 -benzvl - 1 -hydroxy - 4 -meth yl carbazol - 2 - vl ) - 
acetate 

0.5 ml of a 1 M methanolic solution of sodium 
methoxide was added to 5 ml of a methanolic solution of 
10 - benzyl - 5 - methyl -2,3- dihydrof uro [2 , 3 - a] carbazol - 2 - one 
(80 mg) , as obtained in Example 219a) above, with ice- 
cooling, and the reaction mixture was stirred for 3 0 
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react temperature. After this time, the 

reaction mixture was diluted with an excess of an 
aqueous solution of ammonium chloride and then „ w 
with ethyl acetate ™ , . extracted 

ecate - The resulting oraanir i a „ a , 
washed with water- „ gMlc laver "as 

- «- ::r: M fr :™r^ P ::r sui£ice 

reduced pressure Th P evaporation under 

acetate in he*ane, to yield S3 ^ or LeTclT °* 

as a solid. title compound 

Nuci r;r netic Res ™ s — » —3- 

2-80 (3H, singlet); 

3.75 (3H, singlet); 

3.82 (2H, singlet); 

6.00 (2H, singlet); 

6.72 (1H, singlet); 

7.1b - 7.50 (8H, multiplet); 

8.09 (1H ( singlet); 

8. IS (1H, doublet , J = 7.8Hz). 



EXAMPJ.-p 22Q 



120 mg of anhydrous pottasium carbonate „ , 

of methyl- iodide ware added to V mloiTso, V " ^ 
.. ^ Of methyl Chen^l-Lhydro^ m ^ ~ 

formanude, at room temperature, and the reaction „ 
was stirred for x hour. After this 

mature was diluted with an excess of ethyl acetate Id 
then hed with a saturacM a ^ eoua J 

Ohlorrde. The resulting organic lay-r was drij 
anhydrous sodium sulfate and then the solvent was"" 
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resTL. X e ^° rati0n UM « Pressure. The 

Nuclear Magnetic Resonance Speccrun, (CDC. 



6 ppm: 

2 - 84 (3H, singlet) 

3- 62 (3H, singlet) 
3-71 (3H, singlet) 
3-82 (2H, singlet) 
5.88 (2H, singlet) 
6.91 C1H, singlet) 
7.05 - 7.45 (8H, multiplet) • 
8.17 (ih, doublet, J . 7.8Hz) 



2 > 270MHz), 



i s -Ben^vl -i.- m ^h^ ^_ m ^ H -, 

s jt r ^rnazol- ?-yi ) ac! ^t. Sr . y,„. ^ 

Following a procedure and using re i ativo „ 
of starting materials similar to tLse L^riLT" " 
Hxample 26, but using B0,mg-of metnyl ( T^tT 
methoxy-4-methylcarbazol-2-yl)acetaL » ^Y 1 ' 1 - 
Example 220, 61 mg of the tll le C J^ ' * ° btailled 
a solid melting at 200-202-C ~ ° btained " 

NUCl r p r p r netiC ReSOnanCe SPSCt ™ -OMHz), 



ppm: 

2.84 (3H, singlet); 

3-63 (3H, singlet); 

3-85 (2H, singlet); 

5.87 (2H, singlet); 

6.91 (1H, singlet); 

7.05 - 7.45 (BH, multiplet); 

8.17 (1H, doublet, J - 7.8Hz) 
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EXAMPLE 22 2 

[p- (4- MRMinyyrarbQnylbengyl) : l -methvlcarbazol - 2 - vl 1 - 

acetic Acid 

a) Methyl \9- (4-m etihoxvcarbQnvlbenzvl) - 1 -methyl - 

Cfrrfrazpl-2-yl 1 -^getate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using methyl (l-methylcarbazol-2-yl) - 
acetate and 4 -methoxycarbonylbenzyl bromide as starting 
materials, the title compound was obtained as an oil. 

b) 19- (4 -Methoxyc arbonylbenzyl) - 1 -methyl carbazol -2 - vll - 
acetic acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 14, but using methyl [9- (4-methoxycarbonyl- 
benzyl ) - l-methylcarbazol-2 -yl] -acetate , as obtained in 
a) above, as a starting material, the title compound was 
obtained as a solid melting at 200-202°C. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270MHz) , 
6 ppm: 

2.50 (3H, singlet); 

3T-83— (-2H7~~singlet-n ~ 

3 . 88 (3H, singlet) ; 

5.77 (2H, singlet) ; 

7.10 - 7.45 (7H, multiplet); 

7.98 (2H, doublet, J = 87oHz)7" 

8.10 (1H, doublet, J = 8.2Hz). 
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EXAMpTtK 223 

f9- f4-C^rboxvlbenzyl) - 1 -methyl r^r bazol -2 - vl 1 acetir An'H 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using [9- (4-methoxycarbonylbenzyl) -l- 
methylcarbazol -2 -yl] acetic acid, as obtained in Example 
222 f as a starting material, the title compound was 
obtained as a solid melting at 220-225°C (with 
decomposition) . 

Nuclear Magnetic Resonance Spectrum (CDCi^ + 
tetradeuterated methanol, 270MHz), 6 ppm: 

2.52 (3H, singlet); 

3.82 <2H, singlet); 

5.80 (2H, singlet); 

7.10 - 7.50 (7H, multiplet); 

7.93 (2H, doublet, J « 8.0Hz); 

8.10 (1H, doublet, J - 8.2Hz). 



EXAMPLE 224 

T9- (4>C^rl?^mgvlbenzvl) -l-methvl C *rh a7 r o i-2 -vii acetic Arj fl 

[9- (4-Methoxycarbonylbenzyl) -1 -methyl carbazol -2 -yl] - 
acetic acid, as obtained in Example 222, was treated 
with methanolic ammonia at room temperature to afford 
the title compound as a solid melting at 255-260°C (with 
decomposition) . 

Nuclear Magnetic Resonance Spectrum (CDC* 3 + 
tetradeuterated methanol, 270MHz), 6 ppm: 

2.50 (3H, singlet); 

3.86 (2H, singlet) ; 

5.78 (2H, singlet) ; 
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7.10 - 7.40 (7H, multiplet); 
7.92 (2H, doublet, J = 8.0Hz); 
8.06 (1H, doublet, J - 8.2Hz). 

EXAMPLE 225 

Methyl ( 1 -Benzvlindol - 6 - vl ) acrvlate 

Following procedures and using relative proportions 
of starting materials similar to those described in 
Examples 35 and 4, but using indol - 6-ylcarbaldehyde , the 
title compound was obtained as an oily material. 

Nuclear Magnetic Resonance Spectrum (CDCt^* 270MHz) # 
6 ppm: 

3.79 (3H, singlet); 

5.33 (2H, singlet) ; 

6.40 (1H, doublet, J = 18.0Hz); 

6.58 (1H, doublet, J = 3.2Hz); 

7.10 - 7.40 (8H, multiplet); 

7.61 (1H, doublet, J - 8.0Hz); 

7.88 (1H, doublet, J - 18.0Hz). 

EXAMPfrg 2?$ 

Following a procedure" and using relative proportions 
of star ting materi als similar to those described in 
Example 26, but using methyl (1-benzylindol- 6-yl) - 
acrylate, as obtained in Example 225, the title compound 
was obtained as a solid melting at 202-204°C. 

Nuclear Magnetic Resonance Spectrum (CDCt^, 2 70MHz), 
6 ppm: 
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5 - 33 <2H, singlet); 

6 - 4 ° (1H. doublet, J = 18.0Hz); 
6.57 (ih, doublet. J = 3.2Hz); 

7 - 10 - 7.50 (9H. multiplet) • 
? - 86 (1H ' Sublet, J = iB.oHz). 



EXAMPT.E! ■>->-, 

Following procedures and using relative ^ 
compound » obtlined as 2"^. 

2- 68 (2H, triplet, J - 8.0Hz); 

3- 02 (2H, triplet, J - 8.0Hz); 
5.31 (2H, singlet) ; 

6.50 (2H, doublet, J = 3.2Hz). 

. 6-89 (IH, doublet, J - 8.4Hz),: 

7.10 - 7.40 (7H, multiplet); 

7-58 (1H, doublet, „J « 8.4Hz). 



EXAMPT.P ? oq 

methyls n^, n1ir ^ e - L - 

74.6 mg ( 0 .26 mmol) of carbonyldiim-i r« a ,~-, 
to 1 o £ a so luti o„ o£ so „ co'L ^ " 2 o 6 added 
< 9 -benzyl - 4 . mechylth . ocarba 

as o btai ne d t n E _ ple 14 , in cetrah ^ 0 «^ 
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the reaction mixture was stirred for l hour at room 
temperature. After this time, 43.8 mg (0.26 mmol) of 
methanesulfonamide and 70.0 mg (0.26 mmol) of 
l.8-dia 2 abicyclo[5.4.0]undec-7-ene were added to the 
mixture which was first stirred overnight at room 
temperature and then refluxed for 2 hours. After this 
time, an excess of water was added to the mixture, and 
the resulting aqueous layer was extracted with ethyl 
acetate. The extracted organic layer was first washed 
with water and then with a saturated aqueous solution of 
sodium chloride, dried over anhydrous sodium sulfate and 
the solvent was then removed by evaporation under 
reduced pressure. The residue was subjected to column 
chromotography (eluent: a 50% v/v solution of ethyl 
acetate in hexane) to yield 4 8 mg (80%) of the title 
compound. 

Nuclear Magnetic Resonance Spectrum (CDC* 270MHz), 
6 ppm: ... 

1.93 (3H, singlet); 

2.91 (3H, singlet); 

3.22 (3H, singlet); 

4.10 (2H, singlet); 

6.3 5 (2H, singlet); 

6.97 - 7.53 (9H, multiplet) ; 

8.00 (1H, singlet); 

8.22 (1H, doublet, J - 7.9Hz). 
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EXAMPT.R ->oa 

{9- \1- fl-Ch1nrnphenvl} g r.hvn-4-m^h Y i -i . -m^hvlrh^. 
carbazol-2-vi) a r Bt ir Ar-M 

a) tert-Pur-Vl 19- f2- \ -4-m»i-h y l -•■ - 

methvlthio-carbazol-2- Y l 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using tert -butyl ( 4 -methyl -l- methyl thio - 
carbazol -2 -yl) acetate and 2 - (3-chlorophenyl) ethyl 
bromide as starting materials, the title compound was 
obtained in a yield of 73% as an oil. 

b) i?- T2- (3-Chlorophenvl ) ethyl 1 - A- m g thv1 . j 
carbazol- 2 -vllac^fir- 

Following a procedure and using relative porportions 
of starting materials similar to those described in 
Example 3, but using tert-butyl {9 - [2- (3 -chlorophenyl) - 
ethyl] -4 -methyl -l -methyl thiocarbazol -2 -yl} acetate, as 
obtained in a), as a starting material, the title 
compound was obtained in a quantative yield, as a solid 
melting 171-178°C. 

Nuclear Magnetic Resonance Spectrum (CDC« 3 , 270MHz) , 
6 ppm: 

2.29 (3H, singlet); 

2.86 (3H, singlet); 

2.95 - 3.05 (2H, multiplet) ; 

4.24 (2H, singlet); 

5.10 - 5.20 (2H, multiplet); 

7.05 (1H, singlet); 

7.13 - 7.53 (7H, multiplet); 

8.17 (1H, doublet, J = 7.9Hz). 
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EXAMPLE 

(1 -Methyl r.hio-4-trlfluoromethv1rarba 2 Ql -2 -vl ) acetic Acid 

a) Digttiyl 1- (indol-3-yl) - 2 , 2 , 2- tri f 1 n oroethvlmalonatP 

400 mg (17.4 mmol) of sodium was added to 10 ml of a 
solution of 2.23 g (13.9 mmol) of diethyl malonate in 
toluene under a stream of nitrogen gas, and the reaction 
mixture was refluxed for 2 hours. After this time, the 
reaction mixture was cooled to room temperature, and 
6 ml of a toluene solution of 1.00 g (4.6 mmol) of 
1 - ( indol -3-yl)-2,2,2- 1 rif luoroethanol were added . The 
resulting mixture was then refluxed for 30 minutes. 
After this time, the mixture was added to 100 ml of 
ethanol, acidified with a dilute aqueous solution of 
hydrogen chloride, and the solvent was removed by 
evaporation under reduced pressure. The resulting 
. aqueous : layer _ was extracted with ethyl acetate and the 
extracted organic layer was washed with a saturated 
aqueous solution of sodium chloride, dried over 
anhydrous sodium sulfate and the solvent removed by 
evaporation under reduced pressure. The residue was 
subjected to column chromotography (eluent: a 20% v/v 
solution of ethyl acetate in hexane) to yield 1.49 g 
(91%) of the title compound. 

W S^XjjBXsrr^^ 

Following "procedures and" using relative proportions 
of starting materials similar to those described in 
Examples 109 and 110, but using diethyl 1- (indol - 3 -yl) - 
2, 2,2-trifluoroethylmalonate, as obtained in a) above, 
as a starting material, the title compound was obtained 
as an amorphous solid. 
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Isopropyl (1 -methyl fhio- c ^Hfi uoranethvlearbHgn1 
Yl)acefrate 



Following procedures and using relative proportions 
of starting materials similar to those described in 
Examples 1 and 2, but using 3- (indol- 3 -yi) .4 , 4 , 4- tri - 
fluorobutyric acid, as obtained in b) above, as a 
starting material, the title compound was obtained as an 
oil. 

d) ( 1 -Methyl r hio-4 - tri f 1 nornm-i-hy i ™ rba gm - ■> - y1 } 
acetic ar-irt 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl (l-methylthio-4- tri- 
fluoromethylcarbazol- 2 -yl) acetate, as obtained in c) 
above, as a starting material, the title compound was 
obtained in a quantative yield as a solid melting at 
115-120°C. 



Nuclear Magnetic Resonance Spectrum (CDCe 270MHz) , 
6 ppm: J 
2.39 (3H, singlet); 
4.22 (2H, singlet); 
7.28 - 7.56 (4H, multiplet) ; 
8.28 (1H, doublet, J - 8.2 H2) ; 
8.88 (1H, singlet); 
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EXAMPLE 213 

(9 -Benzy! - 3 -mprhyl fhio- 4 - cri f 1 uoromprhy l ~ rbazn i . ? , y 1 , 

acetic ArHri 

a) ^opropyl f^-ben 7: y1-l- m prhv^h^...^ i flun ^ mc „ > , r 1 _ 
carba 2n i.?. y ii aw ,K. 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using isopropyl (i -methyl thio-4-trif luoro- 
methylcarbazol-2-yl) acetate, as obtained in Example 230 
O, as starting material, the tide compound was 
obtained in a yield of 88% as an oil. 

b> f9- B e"SY3-l-mgthy-|t-hio-4-t-T--i Fi„ o romf>) - hv 1 „ a rbazn1 _ ? _ 
vl) acetic a rHH 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl (9 -benzyl - 1 -methyl thio -4 - 
tnfluoromethylcarbazol-2-yl) acetate, as obtained in a) 
above, as a starting material, the title compound was 
obtained in a quantative yield as a solid melting at 
166-167°C. 

Nuclear Magnetic Resonance Spectrum (CDC* 270MHz), 
6— ppm: ' 



1.97 (3H, singlet); 

4 .24 (2H, singlet) ; 

6.40 (2H, singlet); 

8.36 (1H, doublet, J = 8.1Hz) 
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EXAMPLE 232 
( 4 -Me thyl thiocarhazol - 3 - vl ) acetic- &ri H 

a) Isopropyl (4-me thvIthincarbazQl - 3 - vl ) ac^afp 

Following procedures and using relative proportions 
of starting materials similar to those described in 
Examples la) , 34, 35, 36, lb), lc) , id) and 2, but using 
indol-2-ylcarboxylic acid as starting material, the 
title compound was obtained as an oil. 

b) ( 4 -Methyl thiocarbazol - 3 - vl ) acetic acj 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl (4-methylthiocarbazol-3 - 
yl) acetate, as obtained in a) above, as a starting 
material, the title compound was obtained in a 
guantative yield as a solid melting at 200 - 210°C (with 
decomposition) . 

Nuclear Magnetic Resonance Spectrum (CDC* 3 + 
tetradeute rated methanol, 270MHz) , 6 ppm: 
2.40 (3H, singlet); 
4.18 (2H, singlet) ; 
7.20 - 7.50 (5H, multiplet) ; 
8.87 (1H, doublet, J « 8.0Hz). 



EXAMPLE 233 

(9 -Benzyl - 4 -methyl thiocarbazol - 3 - vl ) acetic Ari r» 



a > Isopropyl (9-be nzvl-4-methYlthiocarh*-r 9 i .3 -yj ) acetate 
Following a procedure and using relative proportions 



WO 96/03377 



-297- 



PCT/JP95/01494 



of starting materials similar to those described in 
Example 4, but using isopropyl (4 - methyl thiocarbazol - 3 - 
yl) acetate, as obtained in Example 232 a), as a startin 
material, the title compound was obtained in a yield of 
91% as an oil. 



b) (9-Pen?!v1 -4-raethvlthioearha g oi.^. Y i i^eet.^ afHH 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl (9 -benzyl -4 -methyl thio- 
carbazol -3 -yl) acetate, as obtained in a) above, as a 
starting material, the title compound was obtained in a 
quantative yield as a solid melting 181-189°C. 

Nuclear Magnetic Resonance Spectrum (CDC« 3 , 270MHz) , 
6 ppm: 

2.42 (3H, singlet); 

4-22 (2H, singlet), ; 

5.51 (2H, singlet); 

7.10 - 7.50 (10H, multiplet) ; 

8.94 (1H, doublet, J - 7.9Hz) . 



EXAMPLE ■p-i.A 

( 9 - Benzyl - 1 - isopropyl thiocarbazol - 4 - m ethvl - a - Y l ) me r.hyl - 

IH-t-efcxa-zn-T-y 

" Following procedures and using relative proportions '" 
of starting materials similar to those described in 
-ExampIes"~7ST~7"S~"ana""77 , buTlising"T9^ben^yi - 1 . isopropyl ~ 
thio-4-methylcarbazol-2-yl) acetic acid, as obtained in 

Example 218, as a starting material,- the title compound 

was obtained as a solid melting at 231 - 232 °C. 



WO 96/03377 



-298- 



PCT/JP95/01494 



Nuclear Magnetic Resonance Spectrum ( tetradeuterated 
methanol, 270MHz) , 6 ppm: 

1.03 (6H, doublet, J = 6.7Hz); 

2.94 <4H, multiplet); 

4.83 (2H, broad singlet); 

6.43 (2H, broad singlet); 

6.98 - 7.47 (9H, multiplet); 

8.21 (1H, doublet, J = 7.9Hz). 



EjCAMp^E 23 S 

( ? - Ben?Yl - 4 - isoproovl - 1 - isopropyl , thinr.a rh a , zo l . 2 .yH 

acetic *rj* 

a > Igppropvl ( 9 -bensvl - 4-isonronvl- 1 - i a r,p^ o P vif,hi o- 
carbazQl-2. Y 1) a r^ t o 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 216, but using isopropyl (4 -isopropyl -1-methyl - 
thiocarbazol - 2 -yl) acetate, as obtained in Example 189, 
as a starting material, the title compound was obtained 
in a yield of 77% as an oil. 

b > ( 9 -Benzyl - 4 - jsppropyl - 1 - isonropvl th i r bazol - ? ■ Y i ) 
acetic acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl (9 -benzyl -4 -isopropyl- 1 - 
isopropyl thiocarbazol- 2 -yl) acetate, as obtained in a) 
above, as a starting material, the title compound was 
obtained in a quantative yield as a solid melting at 217 
- 218°C. 
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Nuclear Magnetic Resonance Spectrum (CDCfc + 
tetradeuterated methanol in a ratio of 20 : l v/v. 
270MHz). 6 ppm: 

0.98 (6H. doublet. J = 6.8Hz) 

L.50 (6H. doublet, J = 6.8Hz); 

2.80 (1H. quintuplet. J = 6.8Hz); 

3.99 (1H. quintuplet. J = 6.8Hz); 

4.23 (2H. singlet); 

6.42 (2H. singlet); 

7.04 - 7.42 (9H. multiplet); 

8.20 (1H. doublet. J = 7.9Hz). 



The compounds of the present invention may be 
administered in any suitable fashion for the desired 
treatment. For example, the compounds of the present 
invention can be administered orally in the form of 
tablets, capsules, granules, powders or syrups, or 
parenterally by intravenous injection, or as 
suppositories or the like. These pharmaceutical 
formulations can be prepared by mixing the compounds of 
the present invention with one or more adjuvants, such 
as excipients (e.g. organic excipients including sugar 
derivatives, such as lactose, sucrose, glucose, mannitol 
or sorbitol; starch derivatives, such as corn starch. 
mashed-potato-^-o=Bt^arch^— dextrine— or— earb-cocymet"nyI 



starch; cellulose derivatives, such as crystalline 
cellulose.- low hydroxypropyl-substituted cellulose . 
hydr^xypropylmethyl cell ulose, carboxymethyl cellulose, 
c a r b o xy me t hy 1 c e 11 u 1 o s e~cTl cTum" o r ~i nt e rnaTfy bridge a 
carboxymethyl cellulose sodium; gum arabic; dextran; and 



I 
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Pullulan; inorganic excipients including silicates, such 
as light silicic acid anhydride, synthetic aluminium 
silicate or magnesium meta- silicic acid aluminate; 
phosphates, such as calcium phosphate; carbonates, such 
as calcium carbonate; and sulphates, such as calcium 
sulphate) ; lubricants (e.g. metal stearates, such as 
stearic acid, calcium stearate or magnesium stearate; 
talc; colloidal silica; waxes, such as beeswax or 
spermaceti; boric acid; adipic acid; sulphates, such as 
sodium sulphate; glycol; fumaric acid; sodium benzoate; 
DL- leucine; sodium salts of aliphatic acids; lauryl 
sulphates, such as sodium lauryl sulphate or magnesium 
lauryl sulphate; silicates, such as silicic acid 
anhydride or silicic acid hydrate; and the foregoing 
starch derivatives); binders (e.g. polyvinyl 
pyrrol idone, Macrogol; and similar compounds to the 
excipients described above) ; disintegrating agents (e.g. 
similar compounds to the excipients described above; and 
chemically modified starch- celluloses, such as 
Crosscarmelose sodium, sodium carboxymethyl starch or 
bridged polyvinyl pyrrol idone ) ; stabilisers (e.g. 
E-hydroxybenzoates, such as methylparaben or 
propylparaben; alcohols, such as chlorobutanol , benzyl 
alcohol or phenylethyl alcohol; benzalkonium chloride; 
phenols, such as phenol or cresol; thimerosal; 
dehydroacetic acid; and sorbic acid); corrigents (e.g. 
sweeteners, vinegar or perfums, such as those 
conventionally used) ; diluents and the like. 

The compounds of the present invention may also be 
administered by any other suitable route, such as: 
parenterally , intravenous ly , eye - drops , suppos i tories , 
dermal patch and sustained release formulations, using 
any suitable excipients, preservatives, flavourings, 
colourings and other ingredients as appropriate and/or 
desired. 
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The dose varies depending upon the condition and age 
of the patient and upon the route and type of 
administration but, for example, the compounds of the 
present invention can be administered orally in a daily 
dose of from 0.01 to 1000 mg/kg body weight (preferably 
0.05 to 200 mg/kg body weight), either as a single dose 
or as divided doses. 



BIOLOftT PAL APTTVTTV 

The compounds of the present invention may be 
assayed for allosteric activity at ml muscarinic 
receptors as described below, although the assays we 
describe are not necessarily exhaustive, and other 
assays may be employed, as desired, to establish 
allosterism. 

It will be understood that the present invention 
also envisages any of the accompanying assays, as 
described below, as well as any compounds, and the use 
of any compounds, which exhibit an allosteric effect by 
any one or more of such assays. 

In the following assays, it is necessary, or at 
least desirable, to use a cell line which expresses only 
one type of muscarinic receptor, such as ml, and which 
does not exhibit a high level of acetylcholinesterase 
~ac tivrty . - 



A suitable cell line is CHO (Chinese" Hamster Ovary) , 

which are readi ly engineered to express__only__one .'_ 

receptor sub- type. 

Preparation of CHO cell momhr anoo 

To obtain the large amount of cell membranes 
required, plates of 530 cm 2 culture area were used. 
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CHO cells which express ml, m2 , m3 and m4 receptors were 
grown separately in MEM alpha medium containing 10% 
newborn calf serum and antibiotics. When cells reached 
confluence, they were washed twice with 10 ml of 20 mM 
HEPES containing 10 mM EDTA (pH 7.4), scraped into the 
same buffer and homogenized using a Polytron (trademark) 
homogenizer (setting 5-6 for 5 sec x 2). Membrane 
pellets were obtained by centrifugation (40000xg, 
10 min, 4»C) and resuspended in 20 mM HEPES - 0.1 mM 
EDTA (pH 7.4) . Centrifugation and resuspension were 
repeated twice to wash the cell membranes. After 
measurement of membrane protein, the membranes (l or 
2 mg protein/ml) were stored at -70°C. 



ACh inhib ition of ^h-nms hinrHr^ 

While the direct assay measures ACh (-acetylcholine) 
binding only to the high affinity state, the indirect 
assay measures effects only at the low affinity state. 
This is achieved by including 0.2 mM GTP in the assay. 
In this assay a fixed concentration of 3 H-NMS (roughly 
the Kd value) is incubated in the absence and presence 
of a fixed concentration of ACh (at about the ic 
va l ue > and the effects of three concentrations of°test 
agent are measured,, again in the absence and presence of 
ACh. 

Calculating the effects on 3 H-NMS binding alone is 
as follows: binding in the presence of the agent is 
expressed as a percentage of binding in its absence and, 
if the effect is inhibitory, an IC 5Q is estimated 
graphically. The assay also contains a single high 
concentration of 3 H-NMS (4 nM, about 30 times the Kd) 
which provides an estimate of (i.e. maximum 

binding) . Assuming that the agent acts only 
allosterically, and to modify only the affinity of 
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H-NMS with no effect on B the affinity of 

3 max 
H-NMS in the presence of the agent can be estimated 

and hence the alios terism. 

Expressing the effect on cold ACh binding will be 
explained with reference to Figures la, b and c. These 
figures show theoretical data and the effects of the 
transformations described below. In figures la and lb 
3 H-NMS and cold ACh are present at their Kd 
concentrations; in figure la the agent has a negative 
allosteric effect on 3 H-NMS, while in figure lb it has 
a positive allosteric effect on 3 H-NMS. The left 
panels show the amount of 3 H-NMS specifically bound in 
the assay. If the affinity of ACh is reduced by the 
test agent, as shown in the top panels of figures la and 
lb, the inhibition by ACh will decrease, but the counts 
recovered will also depend on the effect of the agent on 
3 H-NMS binding alone. To calculate the effect on ACh 
binding the inhibitory effect of ACh is first calculated 
as a percent of its own control in the absence of ACh. 
Next it is assumed that fractional inhibition is the 
same as fractional occupancy, and inhibition in the 
presence of agent is expressed as a percentage of 
inhibition in the absence of agent. The effects of 
these transformations are shown in the centre panels. 
Expressing inhibition by ACh in the presence of agent as 
a percentage of inhibition in the absence of agent 
allows the effect of the agent on cold ACh binding to be" 
seen on the same scale as the effect on 3 H-NMS and 
3 H-ACh binding and is generally preferred. 



If the concentration of H-NMS used in the 
indirect assay is around the Kd value or less, the 
transformation described above provides a qualitative 
and semi -quantitative measure of the agent's effect. If 
a higher concentration of 3 H-NMS is used, or if the 
agent has a positive allosteric effect on 3 H-NMS, then 
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the results of this transformation may be misleading. 
Thxs xs demonstrated in figure lc, where a high 3 H-NMS 
concentration and positive allosterism on 3 h-nms make 
the agent have an inhibitory effect on ACh binding 
expressed as percentage of control inhibition, even 
though the agent actually has a positive effect on ACh 
affinity. This problem is reduced or eliminated by 
estimating the affinity of ACh and hence the 
allosterism. it is assumed that ACh binds to a single 
affxnxty state i.e. that its inhibition curve has a 
slope of i, and so an IC 5Q is calculated from the 
percentage inhibition of control binding. This value is 
used with the estimate of Vnms affinity described 

tTLel^T^V 115 affiQity - Th * Allosterism of 
the agent on both 3 H-NMS and cold ACh is shown in the 
rxght panels of figures la-lc. 

Estimation p f affinif.v eonst . arirr 

If the three concentrations of agent used in the 
assay are appropriate, and the agent has an inhibitory 

TJzT'Jt^ 3 P ° SSible t0 thS ? Pparent 

(pKx) of the agent xn competition with 3 H -NMS and hot 

and cold ACh. The allosterism transformation shows the 

of^f^f T T* ° f the concentrations 
of K-nms and- cold ACh in the assay and, in the case 
of cold ACh, independently of effects on 3 H-NMS 
binding, but involves some assumptions. We prefer to 
read the data off the graph as pic 50 values and then 
convert them to pKi values using correction factors 
derived from the theory of competitive antagonism - this 
correction also works with negative allosteric agents 
[Ehlert, Hoi. Pharmacol. 21. 187, (1988)]. In order tQ 
allow for the influence of 3 H-NMS concentration the 
PIC 5Q values with 3 H-NMS are converted to pKi values 
using the Cheng- Prussof equation 

Ki - ic 50 / ([ 3 H-NMS] / Kd + i) 
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The equivalent correction factor in the presence of cold 
ACh is 

Ki - IC 5Q / ([ 3 H-NMS] / Kd + [ACh] / Ka + 1) 
It is often not possible to read pIC 5Q values off the 
graph because 50% inhibition is not reached (a frequent 
occurrence with weak agents) but 50% inhibition may have 
been obtained with the allosterism measure, in which 
case this value is read off the graph as the pKi value, 
without further transformation. 

The use of non-linear regression analysis to estimate 
pKi values and weak allosterism 

While the estimation of pKi values from visual 
inspection of graphs is quick and usually adequate, 
there are two circumstances which justify the use of 
more' time- consuming curve-fitting procedures . Firstly, 
there may be a clear, and quantifiable inhibitory trend 
in the data -even though 50% inhibition was not 
attained. Secondly, aspects of the data may suggest 
that the agent is acting as a weakly allosteric agent . 
If the agent is a strong allosteric, or competitive, 
inhibitor then it should cause maximally 100% inhibition 
and its pKi against 3 H-NMS should be approximately 
equal to its pKi against hot or cold ACh. A weak 
allosteric agent, however, will maximally inhibit less 
than 100% of the binding, and pKi values simply read off 
the graph will underestimate its 'true' pK~i~ It~~i"s 
necessary, given the paucity of data under normal test 
conditions, to constrain the slope of the inhibition 

curve ,_to..juni£yi,_Md_the_ fitted estimate s are only 

accepted if their standard errors are suitably low 
(about 0.3 log units for pIC 50 and 15% of the estimate 
for maximal inhibition) . - If % inhibition data are 
fitted then the correction factor is applied to convert 
pIC_ n to pKi values. 
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Proc ff dur.£ 



Membranes (10 of protein) are incubated in 
1.12 ml ( H-NMS) or 0.25 ml ( 3 H-ACh) of buffer 
containing 20mM HEPES + 100 mM NaCl + 10 mM MgCl2 
(+0.2 mM GTP in 3 H-NMS assays), pH 7.4, at 30°C for 
two hours. The bound radioligand is collected by 
filtration through Whatman GF/B glass-fibre filters 
soaked in 0.1% polyethylenimine using a 30-place Brandel 
cell harvester, and the radioactivity measured with 
liquid scintillation counting. Nonspecific binding is 
measured in the presence of l QNB. 

Design and anajlypjo 

3 The 3 H-NMS assay contains 0.2 mM GTP and uses 

H-NMS concentrations of about 4 and 0.15 nM. The 
fixed ACh concentration is 30 nM. Total and 
nonspecific binding are measured with 4 nM 3 H-NMS to 
provide an estimate of B^. using 0.15 nM 3 H-NMS, 
binding in the absence and presence of ACh is measured 
alone and in the presence of three concentrations of 
each of four agents, and nonspecific binding is measured 
with QNB alone. Each point is measured in duplicate 
(quadruplicate for 0.15 nm 3 H-NMS alone r. 

The data are analyzed as described above, and graphs 
produced, using the Minitab program. Where possible 
IC 5Q values are estimated visually from the graphs. 

Results for some of the compounds of the present 
invention are presented in the Activity Table below. 
Each compound was tested at 3 ng/ml. 
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^VCTIVTTV TABLE 



Compound of Example Effect on ACh 

Binding 



5 






2 .62 


7 






3 .55 


8 






3.46 


14 






3.89 


15 






2.42 


17 






2.50 


23 






2.72 


37 






2.09 


46 






2.21 


61 






2.11 


77 






3 .69 


83 






2.08 


84 






3 .30 


91 






2 .76 


97 






4.97 


116 






3 .99 


132 






2.68 


134 






3 .40 


136 






2.36 


141 






3 .81 


143 






5.36 


145 






5 .27 


149 






6.49 


152 






2 .02 


165 






2 .24 


172 






2 .59 


176 






2 .08 


180 






5 .02 


182 






2 .57 


190 






4 .78 
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200 


3 .59 


202 


2.66 


206 


2.13 


210 


2 .03 


212 


4 .93 


214 


4 .34 


217 


3.99 


218 


4.91 


229 


5 .79 


231 


3 .78 


233 


2.26 


235 


2.82 
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M&C FOLIO: 725 5 3 / FP - 9509 WANGDOC : 1123D 

What is claimed is : 

1. A compound of formula (I): 




wherein: 

Z represents a methylene group, a methine group, a group 
of formula >NH or a group of formula =N- , and W 
represents a methylene group, a methine group, a sulfur 
atom or a group of formula >S-(0) v , where v is 1 
or 2, provided that Z does not represent a group of 
formula >NH when W represents a group of formula 
>S-{0) v ; 

each represents a single bond or a double bond, 
provided that when W represents a sulfur atom or a group 
of formula >S-(0) v , then the bond between W 
and— Z— r epr e s e n t-s— a— s i-ng-l-e-b ond-; 

at~ least- one of Y , Y ,- Y - and - Y represents a 
carboxyl group, a protected carboxyl group, a 
sul f o najn i d¥ ~g r oup~ ~ a" protect ed ~sul f on^idV^"roup "or a~ 
group of formula - (A) -B 1 -T 1 , 



wherein A represents an oxygen atom or a sulfur atom, 
T 1 represents a carboxyl group, a thiocarboxy 
group, a dithiocarboxy group, a protected carboxyl 
group, a protected thiocarboxy group, a protected 
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dithiocarboxy group, a sulfonamide group, a 
protected sulfonamide group or a tetrazolyl group, 
B 1 represents a direct bond, an alkylene group 
which has from 1 to 4 carbon atoms, or an alkylene 
group which has from 1 to 4 carbon atoms and which 
is substituted by at least one substituent selected 
from substituents a, defined below, and 
E is 0 or 1; 

12 3 4 
any members of the group Y , Y , Y and Y which 

are not as defined above may be the same or different 

and each represents a hydrogen atom, a halogen atom, a 

nitro group, a hydroxyl group, a thiol group, an amino 

group, an alkyl group having from 1 to 6 carbon atoms, 

an alkyl group having from 1 to 6 carbon atoms and which 

is substituted with a keto group or at least one 

substituent y defined below, an alkoxy group having 

from 1 to 6 carbon atoms, an alkyl thio group having from 

1 to 6 carbon atoms, an alkylsulf inyl group having from 

1 to 6 carbori atoms, an alkylsulf onyl group having from 

1 to 6 carbon atoms, an aryl group, an aralkyloxy group, 

an aralkylthio group, 

and 

l 2 
Y , together with Y , may represent a lactone group 

or a keto group; 

1 2 

one of R and R represents a hydrogen atom, an 

alkyl group having from 1 to 6 carbon atoms, an alkanoyl 

group having from 1 to 6 carbon atoms, an aryl group, an 

arylcarbonyl group having from 7 to 15 carbon atoms, an 

aralkyl group, a carboxyl group, a protected carboxyl 

group, a sulfonamide group, a protected sulfonamide 

2 2 

group, or a group of formula - (0) -B -T , 
2 . H 

wherein T represents a carboxyl group, a 

protected carboxyl group, a sulfonamide group, a 
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protected sulfonamide group or a tetrazolyl group, 
B represents an alkylene group which has from l 
to 6 carbon atoms or an alkylene group which has 
from 1 

to 6 carbon atoms and which has one or more substituent 
selected from amino groups, protected amino groups, 
hydroxyl groups and protected hydroxyl groups, and 
3 is 0 or 1; 

12 

the other of R and R representing a hydrogen atom, 
an alkyl group having from 1 to 6 carbon atoms, an aryl 
group or an aralkyl group, 



or 



1 2 

R and R together represent a group of formula 
(IS' ) : 

RIO 



-Rll (lb 1 ) 



R12 



-tin-which-R— ,— Riband— R— -are- t-he-same-or 

different and each represents a hydrogen atom, a 
hydroxy group, a halogen atom, a haloalkyl group, an 
alkyl group having from 1 to 6 carbon atoms, an 
alkyl group having from 1 to 6 carbon atoms and 
having at least one substituent y defined below, 
an alkoxy group having from 1 to 6 carbon atoms, an 
alkylthio group having from 1 to 6 carbon atoms, an 
alkylsulf inyl group having from 1 to 6 carbon atoms 
or an alkylsulf onyl group having from 1 to 6 carbon 
atoms] ; 
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R represents a hydrogen atom or an amino protecting 
group; 

said aryl groups being carbocyclic aromatic groups 
having from 6 to 14 carbon atoms, which may be 
unsubstituted or substituted with at least one 
substituent selected from substituents p defined below; 

the alkyl parts of said aralkyl groups having from l to 
3 carbon atoms, the aryl part being as defined above; 

substituents a 

hydroxyl groups, alkyl groups having from 1 to € carbon 
atoms, alkoxy groups having from 1 to 6 carbon atoms, 
alkylthio groups having from 1 to 6 carbon atoms, aryl 
groups as defined above and aralkyl groups as defined 
above? 

substituents 6 

halogen atoms, nitro groups, hydroxyl groups, amino 
groups, protected amino groups, alkyl groups having from 
1 to 6 carbon atoms, alkoxycarbonyl groups having from 2 
to 7 carbon atoms, carboxyl groups, carboxamide groups 
and aralkoxy groups wherein the aralkyl part is as 
defined above; 

substituents y 

hydroxyl groups, halogen atoms and aryl groups as 
defined above; 

and pharmaceutically acceptable salts and esters thereof. 

2., The compound of claim 1, wherein W is a methine 
group, a methylene group or a sulfur atom. 

3. The compound of claim 1, wherein W is a methine 
group. 
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4. The compound of claim 1, wherein ^ represents a 
double bond. 

5. The compound of claim l, wherein at least one of 
12 3 4 

Y , Y , Y and Y represents a carboxyl group, a 

sulfonamide group or a group of formula 

- (AJp-B^T 1 . 

6. The compound of claim 1, wherein at least one of 
12 3 4 

Y , Y , Y and Y represents a group of formula 

- <A) -B 1 -!- 1 . 

7. The compound of claim l, wherein A represents an 
oxygen atom. 

8. The compound of claim 1, wherein T 1 represents a 
carboxyl group, a thiocarboxy group, a di thiocarboxy 
group or a tetrazolyl group. 

9. The compound of claim 1, wherein T 1 represents a 
carboxyl group or a tetrazolyl group. 

10. The compound of claim 1, wherein 'B 1 represents an 
alkylene group which has from l to 4 carbon atoms or an 
alkylene group which has from 1 to 4 carbon atoms and 
which is substituted by at least one aralkyl group. 



11. The compound of claim 10, wherein said alkylene 
group has 1 or 2 carbon atoms. 

12. The compound of claim 1, wherein e is 0. 

13. The compound of claim 1, wherein any members of the 
group Y 1 , Y 2 , Y 3 and Y 4 which are not defined 

above are the same or different and each represents a 
hydrogen atom, a hydroxyl group, an alkyl group having 
from 1 to 6 carbon atoms, an alkoxy group having from l 
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to 6 carbon atoms, an alkylthio group having from 1 to 6 
carbon atoms, an alkylsulf inyl group having from 1 to 6 
carbon atoms, an alkylsulf onyl group having from 1 to 6 
carbon atoms, an aralkyloxy group, an aralkylthio group, 

and 

Y 1 , together with Y 2 , may represent a keto group. 

14. The compound of claim l, wherein any members of the 
group Y 1 , Y 2 , Y 3 and Y 4 which are not defined 

above are the same or different and each represents a 
hydrogen atom, an alkyl group having from 1 to 6 carbon 
atoms, an alkoxy group having from 1 to 6 carbon atoms 
or an alkylthio group having from l to 6 carbon atoms. 

15. The compound of claim 1, wherein one of R 1 and 
2 

R represents a hydrogen atom, an alkyl group having 
from 1 to 6 carbon atoms or an aryl group. 

16. The compound of claim 1, wherein one of R 1 and 
2 

R represents a hydrogen atom or an alkyl group having 
from l to 4 carbon atoms. 

17. The compound of claim 16, wherein the other of R 1 

2 

and R represents a hydrogen atom, an alkyl group 
having from 1 to 6 carbon atoms or an aryl group. 

18. The compound of claim 16, wherein the other of R 1 

2 

and R represents a hydrogen atom or an alkyl group 
having from 1 to 4 carbon atoms. 

19. The compound of claim 1, wherein R 1 and R 2 
together represent said group of formula (la) . 

20. The compound of claim 19, wherein R 10 , R 11 and 
12 

R are the same or different and each represents a 
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hydrogen atom, a halogen atom, an alkyl group having 
from 1 to S carbon atoms, an alkoxy group having from 1 
to 6 carbon atoms or an alkyl thio group having from 1 to 
6 carbon atoms . 

21. The compound of claim 1, wherein R 3 represents an 
aralkyl group . 

22. The compound of claim 1, wherein R 3 represents a 
benzyl or phenethyl group. 

23. The compound of claim l, wherein R 3 represents a 
benzyl or phenethyl group substituted with at least one 
substituent selected from the group consisting of 
halogen atoms and nitro groups. 

24. The compound of claim 1, wherein R 3 represents a 
benzyl group. 

25. The compound of claim 1, wherein said aryl groups 
are selected from carbocyclic aromatic groups having 
from 6 to 10 carbon atoms and carbocyclic aromatic 
groups having from 6 to 10 carbon atoms and which have 
at least one substituent selected from substituents p . 

26. The compound of claim 1, wherein said aralkyl groups 
-axe— unsubs ti tu t -e d~o r ~s ubs ti rt u ted- with— a tr~. L-e ast:— one 

substituent selected from the group consisting of 
halogen atoms and nitro groups. 



27. A compound of formula (I): 
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wherein W is -S-, -C or is a group of Formula 

>S-(0) v where v is 1 or 2; 

Z is -C . >N- or -N-; 

the dotted lines individually indicate that the bond to 
which they are adjacent is a single or a double bond; 

Y 1 represents a hydrogen atom, a thiol group, a 
hydroxy group, a cyano group, an acetyl group, an alkyl 
group having from 1 to 6 carbon atoms, a perhaloalkyl 
group having 1 or 2 carbon atoms, an alkylthio group 
having_ from 1 to 6 carbon atoms, an alkyl group having 1 
or 2 substituents selected from substituents g below, an 
aralkyl group or an aralkyl group substituted with one 
or more substituents selected from substituents f below; 

Y 2 and Y 3 are the same or different, and each 
represents a hydrogen atom, an alkyl group having from 1 
to 6 carbon atoms, a carboxyl group, an alkylcarbonyl 
group having from 1 to 6 carbon atoms, a hydroxyl group, 
an alkoxy group having from 1 to 6 carbon atoms, an 
alkoxy group substituted with one or more substituents 
selected from substituents g below, a cyano group, a 
carbamoyl group, a group of Formula -CONR 30 R 31 , 
wherein R 30 and R 31 are as defined below, an 
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alkylthio group having from 1 to 6 carbon atoms, an 
alykthio group substituted with one or more substituents 
selected from substituents f below or an alkyl group 
substituted with one or more substituents selected from 
substituents h below; 

4 

Y represents a hydrogen atom, an alkyl group having 
from 1 to 6 carbon atoms, an alkoxy group having from 1 
to 6 carbon atoms, an aryloxy group, an alkylthio group 
having from 1 to 6 carbon atoms, a hydroxy 1 group, a 
thiol group, a methylsulf onyl group, a methylsulf inyl or 
an arylthio group; 

_3 

represents an alkylcarbonyl group having from 1 to 
6 carbon atoms, a hydrogen atom, a methylsulf onyl group, 
an alkyl group having from 1 to 6 carbon atoms, a 
benzoyl group, a benzoyl group substituted with one or 
more substituents selected from substituents f below, an 
aryl group, an aryl group substitued with one or more 
substituents selected from substituents f below, an 
alkyl group having from 1 to 6 carbon atoms and 
substituted with one or more substituents selected from 
substituents h below, an aralkyl group wherein the alkyl 
part has from 1 to 6 carbon atoms or an aralkyl group 
wherein the alkyl group has from 1 to 6 carbon atoms and 
the aryl part is substituted with one or more 
-sub s ti-tuent s— s elec t ed— f rom -subs t it en t s — f bel ow; 



2 1 

R and R are the same or different, and each 
represents a hydrogen atom or an alkyl group having from 
1 to 6 carbon atoms, 

or 

1 ' 2 

together, R and R form a phenyl group fused at the 
2 1 

bond joining R and R , said phenyl group optionally 
being substituted with one or more of substituents f 
below, one of the ring carbon atoms optionally being 
replaced by a nitrogen atom; 
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said aryl groups and aryl parts of said aralkyl 
groups being carbocyclic aromatic groups having from 6 
to 14 carbon atoms, which may be unsubstituted or 
substituted with at least one substituent selected from 
substituents f defined below; 

gUfrgtitugntg f 

aryloxy groups, nitro groups, halogen atoms, carbamoyl 
groups, hydroxy groups, alkoxy groups having 1 to 6 
carbon atoms, tetrazolyl groups, carboxyl groups and 
aryl groups; 

substituents a 

aryl groups, carboxyl groups, cyano groups, hydroxy 
groups, halogen atoms, thiol groups, amino groups and 
mono- or di- alkyl amino groups wherein said alkyl 
groups each have from 1 to 6 carbon atoms, groups of 
formula CONR 30 R 31 wherein R 30 and R 31 each 
represents an alkyl group having from 1 to 6 carbon 
atoms or, together with the nitrogen to which they are 
joined form a cyclic or heterocyclic group, or a group 
of formula CSNR 30 R 31 where R 30 and R 31 are as 
defined- above; 

syibgtj-tygntg h 

tetrazolyl groups, carboxyl groups, phenyl groups, 
phenyl substituted with one or more substituents 
selected from substituents f above, carbamoyl groups, 
sulfonamide groups, protected sulfonamide groups, 
carbonylulf onamide groups, hydroxyl .groups, alkoxy 
groups having 1 to 6 carbon atoms, thiol groups, 
alkyl thio groups having from 1 to 6 carbon atoms, aryl 
groups, heterocyclic groups, carbonyl groups, 
thiocarbonyl groups, groups of Formula CONR 30 R 31 
wherein R 30 and R 31 each represents an alkyl group 
having from 1 to 6 carbon atoms or, together with the 
nitrogen to which they are joined form a cyclic or 
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heterocyclic group, or a group of Formula CSNR 30 R 31 
where R and R 31 are as defined above; 

PROVIDED THAT not all of Y 1 , Y 2 , Y 3 , Y 4 and R 3 

are hydrogen atoms and, when the dotted lines represent 

single bonds, then any of Y 1 , y 2 , Y 3 and Y 4 may 

also represent a keto group and/or any of Y 1 , Y 2 , 

Y and Y 4 may also represent two such groups Y 1 , 

Y 2 , Y 3 and Y 4 , 

and pharmaceutical^ accepcable salts and esters thereof. 
28. A compound of formula (I): 




-wherein-: 

Yl, Y2, Y3 and Y4 are the same or different and each 
represents a hydrogen atom, a halogen atom, a nitro 
group, a cyano group, a hydroxy! group, a thiol group, 
an amino group, an alkyl group having from 1 to 6 carbon 
atoms, an alkyl group having from 1 to 6 carbon atoms 
and substituted with a keto group or at least one 
substituent a defined below, a haloalkyl group having 
from 1 to 6 carbon atoms, an alkyl thio group having from 
1 to 6 carbon atoms, a carboxyl group, a protected 
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carboxyl group, a sulfonamide group, a protected 
sulfonamide group or a group of formula 
- (0) p -B 1 -T 1 / 

wherein T 1 represents a carboxyl group, a 
thiocarboxy group, a dithiocarboxy group, a 
protected carboxyl group, a protected thiocarboxy 
group, a protected dithiocarboxy group, a 
sulfonamide group, a protected sulfonamide group or 
a tetrazolyl group, B 1 represents a direct bond or 
an alkylene group which has from 1 to 4 carbon atoms 
and which is unsubstituted or is substituted by at 
least one of substituents a, defined below, and e 
is 0 or 1; 

1 2 

one of R and R represents a hydrogen atom, an 

alkyl group having from 1 to 6 carbon atoms, an aryl 

group, a substituted aryl group, an aralkyl group, a 

substituted aralkyl group, an oxazolyl group, a 

substituted oxazolyl group, a carboxyl group, a 

protected carboxyl group, a sulfonamide group, a 

protected sulfonamide group, or a group of formula 
2 2 

-(A)p-B -T , wherein A represents an oxygen atom 
or a sulfur atom, T 2 represents a carboxyl group, a 
protected carboxyl group, a sulfonamide group, a 
protected sulfonamide group, or a tetrazolyl group, B 2 
represents an alkylene group which has from 1 to 6 
carbon atoms and which is unsubstituted or has one or 
more substituents selected from amino groups, protected 
amino groups, hydroxyl groups, protected hydroxyl 
groups, oxazolyl groups and substituted oxazolyl groups, 
and 2 is as defined above; 

1 2 

and the other of R and R represents a hydrogen 
atom, an alkyl group having from 1 to 6 carbon atoms, an 
aryl group, a substituted aryl group, an aralkyl group 
or a substituted aralkyl group; 
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or 



1 2 

R and R together represent a group of formula (la) : 



R4> 



R5' 



R4 





R9 R8 



.R5 

,R6 (la) 
*R7. 



[in which R 4 and R 4 ' are the same or different 
and each represents a hydrogen atom or an alkyl 

"group— — 7 ;~ "~ . ". ' . 

having from 1 to 6 carbon atoms; 



are the same or different and each 



5 s 
R and R 

represents a hydrogen atom or a group of formula 
- (0) p - (CH 2 ) n -T 3 in which T 3 represents a 
carboxyl group, a protected carboxyl group, a 
sulfonamide group, a protected sulfonamide group, or 
a tetrazolyl group and n«0, 1 or 2, and p is as 
defined above; 



R represents a hydrogen atom or a hydroxyl group; 
7 

R represents a hydrogen atom, a carboxyl group, a 
protected carboxyl group, a sulfonamide group, a 
protected sulfonamide group, or a group of formula 
-(0) p -B 3 -T 4 in which T 4 represents a 
carboxyl group, a protected carboxyl group, a 
sulfonamide group, a protected sulfonamide group, or 
a tetrazolyl group and B 3 represents an alkylene 
group which has from 1 to 4 carbon atoms and which 
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is unsubstituted or ia substituted by at least one 
of substituents a, and e is as defined above; 

Q 

R represents a hydrogen atom; 

or 

when R 9 represents an alkylthio group having from 

7 ft 

1 to 6 carbon atoms, R and R together 
represent a lactone group; 

9 

R represents a hydrogen atom or an alkylthio 
group having from 1 to 6 carbon atoms; 



or 



8 9 

R and R together represent an oxo group] ; 



or 



1 2 

R and R together represent a group of formula (lb) 




(lb) 



,10 



.11 



12 13 
R and R are the same 



[in which R w , R" 
or different and each represents a hydrogen atom, an 
alkyl group having from 1 to 6 carbon atoms, a 
hydroxyalkyl group having from l to 6 carbon atoms, 
an alkylthio group having from 1 to 6 carbon atoms, 
a hydroxy 1 group, a carboxyl group, a protected 
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carboxyl group, a sulfonamide group, a protected 
sulfonamide group, or a group of formula 
- (0) p -B 4 -T 5 

in which T 5 represents a carboxyl group, a 
protected carboxyl group, a sulfonamide group, a 
protected sulfonamide group or a tetrazolyl group, 
B represents an alkylene group which has from 1 
to 4 carbon atoms and which is unsubstituted or is 
substituted by at least one of substituents a, 
and, and 2 is as defined above] ; 

or 

1 2 

R and R together represent a group of formula (Ic) : 




(Ic) 

14 

[in which R represents a hydrogen atom, an alkyl 
~gr sup—having— fro^^ 

alkyl group having from l .to 6 carbon atoms, a 

hydroxyl group, a carboxyl group, a protected 

carboxyl group, a sulfonamide group, a protected 

sulfonamide group, or a group of formula 

- (O) -B 4 -T 5 in which T 5 , B 4 and p are as 

P 15 1 g 

defined above; R and R are the same or 

different, and each represents, a hydrogen atom, an 

alkyl group having from 1 to 6 carbon atoms or an 

aryl group; Z is a methylene group, a group of 

formula >NH or a group of formula >N- , and W is 
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a methylene group, a sulfur atom or a group of 
formula >S-(0) g , where q is 0, 1 or 2 , 
preferably l or 2, provided that at least one of W 
and Z is a methylene group] ; 

R 3 represents a hydrogen atom or an amino protecting 
group; 

and 

said substituents a are hydroxyl groups, aryl groups, 
aralkyl groups and substituted aralkyl groups; 

and pharmaceutically acceptable salts and esters there< 
29. A compound of formula (II): 




wherein: 

Y 3 represents a hydrogen atom, a halogen atom, a nitro 
group, a hydroxyl group, an amino group, an alkyl group 
having from 1 to 6 carbon atoms, an aryl group, a 
substituted aryl group, an aralkyl group, a substituted 
aralkyl group, or, when both R 1 ' and R 2 ' are 
hydrogen atoms, a group of formula -B-T, wherein T 
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represents a carboxyl group, a sulfonamide group, a 
protected sulfonamide group or a tetrazolyl group and B 
represents an alkylene group having from 1 to 4 carbon 
atoms and being optionally substituted by a phenyl or 
benzyl group, said phenyl or benzyl group being 
optionally substituted by one or more substituents 
selected from halogen atoms, nitro groups, hydroxyl 
groups, amino groups and methyl groups; 

1 ' 

R represents a hydrogen atom or a group of formula 
-B'~T', wherein T' represents a carboxyl group, a 
sulfonamide group, a protected sulfonamide group, or a 
tetrazolyl group and B' represents an alkylene group 
having from 1 to 4 carbon atoms and being optionally 
substituted by an amino group; 

R 2 represents a hydrogen atom; 



or 



and R 



2' 



together represent a group of formula 



(la) : 




(la) 



4 4 ' 

[in which R and R are the same or different 
and each represents a hydrogen atom or an alkyl 
group having from 1 to 6 carbon atoms; 
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R and R 



5' 



are the same or different and each 



represents a hydrogen atom or a group of formula 

" (CH 2 ) n" T " in which T " represents a carboxyl 
group, 

a sulfonamide group, a protected sulfonamide group, 
or a tetrazolyl group and n=0, 1 or 2 ; 

_ 6 

R represents a hydrogen atom or a hydroxyl group; 
7 

R represents a hydrogen atom or a group of 
formula - (CH 2 ) m -T" ' in which T"* represents a 
carboxyl group, a sulfonamide group, a protected 
sulfonamide group, or a tetrazolyl group and m-0, 1 
or 2; 

9 

R represents a hydrogen atom or, together with 
R , represents a lactone group; 

9 

R represents a hydrogen atom, a keto group or a 
methylthio group] ; 



or 



2 ' 

and R together represent a group of formula 



(Ib») : 




[in which R 



10' 



represents a hydrogen atom or an 
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alkyl group having from 1 to 6 carbon atoms; 
11 ' 

R represents a hydrogen atom or a group of 
formula - (CH 2 ) n -T" M in which T" H represents a 
carboxyl group, a sulfonamide group, a protected 
sulfonamide group, or a tetrazolyl group and n is as 
defined above; 

12 ' 

R represents a hydrogen atom, a hydroxyl group, 
a carboxyl group, a sulfonamide group, a protected 
sulfonamide group, or a group of formula - (0) ^-B" «T" ' " 
in which T" ' " represents a carboxyl group, a sulfonamide 
group, a protected sulfonamide group, or a tetrazolyl 
group, p=0 or 1 and B" represents an alkylene group 
.having from 1 to 4 carbon atoms and being optionally 
substituted by a hydroxyl group, a phenyl group or a 
benzyl" group ] "said" phenyl or" benzyl group being ~~ 
optionally substituted by one or more substituents 
selected from halogen atoms, nitro groups, hydroxyl 
groups, amino groups and methyl groups; 



R represents a hydrogen atom, an alkyl group 
having from 1 to 6 carbon atoms, or a methyl thio 
group] ; 

and 



R represents a hydrogen atom or an alkyl group having 
from 1 to 6 carbon atoms substituted with a keto group 
and/or a phenyl group, said phenyl group being 
optionally substituted with one or more substituents 
selected from halogen atoms, nitro groups, hydroxyl 
groups, amino groups and methyl groups; 

and pharmaceutical^ acceptable salts and esters thereof. 
30. A compound of formula (II): 
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wherein: 

1 0 2 9 

one of R and R represents a hydrogen atom, an 
alkyl group having from l to S carbon atoms, an aryl 
group, a substituted aryl group, an aralkyl group, a 
substituted aralkyl group, an oxazolyl group, a 
substituted oxazolyl group which is substituted by at 
least one of substituents p', defined below, a group 
of formula - (A) p -B 5 -C00H, where A. represents an 
oxygen atom or a sulfur atom, p is 0 or 1, B 5 
represents an alkylene group which has from l to 6 
carbon atoms and which is unsubstituted or is 
substituted by at least one substituent selected from 
amino groups, protected amino groups, hydroxyl groups, 
protected hydroxyl groups, oxazolyl groups and 
substituted oxazolyl groups; 

1 ' 2 ' 

and the other of R and R represents a hydrogen 
atom, an alkyl group having from 1 to 6 carbon atoms, an 
aryl group, a substituted aryl group, an aralkyl group 
or a substituted aralkyl group; 

or 

1 ' 2 ' 

R and R together represent a group of formula 
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14 10 ' 

R and R are the same or different and each 
represents a hydroxy group, a haloalkyl group having 
from 1 to 6 carbon atoms, a hydroxyalkyl group having 
from l to 6 carbon atoms, a carboxyl group, a protected 
carboxyl group, a sulfonamide group, a protected 
sulfonamide group, or a group of formula 

- to) p : B 6 -T 6 ,~ ~ r. : " -\~ - 

where B 6 represents an alkylene group which has 
from 1 to 4 carbon atoms and which is unsubstituted 
or is substituted by at least one of substituents 
y', defined below, T 6 represents a carboxyl 
group, a protected carboxyl group, a sulfonamide 
group, a protected sulfonamide group, or a 
tetrazolyl group, and jd is as defined above; 

15 12 ' 

-R and— R are— the— same-oi^-di-f-f erent— and-eaeh 

represents a hydrogen atom, an alkyl group having from l 
to 6 carbon atoms, a haloalkyl group having from 1 to 6 
carbon atoms, or an aryl group; 



Z represents a methylene group, a group of formula >NH 
or a group of formula >N- ; 

W represents a methylene group, a sulfur atom or a group 
of formula >S-{0) , wherein q is as defined above; 
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provided that at least one of W and 2 is a methylene 
group ; 

11 ' 

R represents a hydrogen atom, a haloalkyl group 
having from 1 to 6 carbon atoms, or an alkylthio group 
having from 1 to 6 carbon atoms; 

R 6 represents a hydroxy group; 
7 

R represents a carboxyl group, a protected carboxyl 
group, a sulfonamide group, a protected sulfonamide 
group, or a group of formula -B 7 -T 7 , 

where B 7 represents an alkylene group which has 
from 1 to 4 carbon atoms and which is unsubstituted 
or is substituted by at least one of substituents 
y', defined below, and T 7 represents a carboxyl 
group, a protected carboxyl group, a sulfonamide 
group, a protected sulfonamide group, or a 
tetrazolyl group; 

9 

R represents a hydrogen atom or an alkylthio group 
having from 1 to 6 carbon atoms; 

or 

7 g 

R and R together represent a lactone group, when 
R 9 represents an alkylthio group having from 1 to 6 
carbon atoms; 

or 

9 8 

R and R together represent a oxo group; 

R 3 represents a hydrogen atom or an amino- protecting 
group; 
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Y represents a hydrogen atom, a halogen atom, a 
carboxyl group, a protected carboxyl group, a 
sulfonamide group, a protected sulfonamide group, or a 
group of formula -B 8 -T 8 , 

g 

where B represents an alkylene group which has 
from 1 to 4 carbon atoms and which is unsubstituted 
or is substituted by at least one of substituents 
y', defined below, and T represents a carboxyl 
group, a protected carboxyl group, a sulfonamide 
group, a protected sulfonamide group, or a 
tetrazolyl group; 

said substituents p' are selected from alkyl groups 
having from 1 to 6 carbon atoms, aralkyl groups, 
substituted aralkyl groups, carboxyl groups, nitro 
groups , halogen atoms and_ cyano groups; 

said substituents y' are selected from hydroxy groups, 
aralkyl groups, and substituted aralkyl groups; 

and pharmaceutically acceptable salts and esters thereof 

31. A compound, of formula (I): 




wherein: 
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1 ' 

R represents a hydrogen atom; 
2 ' 

R represents a hydrogen atom; 

or 

1 ' 2 ' 

R and R together represent a group of formula 
(If) : 




(If) 



R represents a hydrogen atom, an aralkyl group, an 
aralkyl group which is substituted by at least one of 
substituents t , defined below, or an aromatic acyl 
group ; 

Y 1 represents a hydrogen atom, a thiol group, an alkyl 
group having from 1 to 6 carbon atoms, a haloalkyl group 
having from 1 to 6 carbon atoms, a sulfonamide group, a 
protected sulfonamide group, or a group of formula 
-E-COOH; 

Y 2 represents a hydrogen atom, an alkyl group having 
from 1 to 6 carbon atoms, an alkyl thio group having from 
1 to 6 carbon atoms, a haloalkyl group having from 1 to 
6 carbon atoms, a sulfonamide group, a protected 
sulfonamide group, or a group of formula -E-COOH or 
-E-Tet, where Tet represents a tetrazolyl group; 

Y 3 represents a haloalkyl group having from 1 to 6 
carbon atoms, a sulfonamide group, a protected 
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sulfonamide group, a group of formula -E-COOH or -E-Tet, 
where Tet is as defined above; 

4 

Y represents a hydrogen atom, an alkyl group having 
from 1 to 6 carbon atoms, a haloalkyl group having from 
1 to 6 carbon atoms or a halogen atom; and 

E represents an alkylene group which has from 1 to 4 
carbon atoms and which is unsubstituted or is 
substituted by at least one of substituents y' , 
defined below, or an oxyalkylene group which has from l 
to 3 carbon atoms and which is unsubstituted or is 
substituted by at least one of substituents y'# 
defined below; 

PROVIDED that 

1 ' 2 ' 

(1) when R and R both represent hydrogen atoms, 

- 1 2 3 

at least one of Y , Y and Y represents a group 

of formula -EtCOOH and R does not represent a 

hydrogen, atom; 

1 ' 2 9 

(2) when R and R together represent a group of 

3 *a 
formula (If), Y represents a carboxy group and R 

12 4 

represents a hydrogen atom, Y , Y and Y do not 
all represent hydrogen atoms; 

(3) when R and R together represent a group of 

3 " o 

formula (If), Y represents a carboxy group, Y 

represents a hydrogen atom, and one of Y 1 and Y 4 

represents" a "carboxy group, R 3 does not "represent a 

hydrogen atom; 

, 2 ' 

(4) when R and R together represent a group of 

formula (If ) , Y 3 represents a carboxy group, and at 

12 4 
least one of Y , Y and Y represents an alkyl 

3 

group, *R does not represent a hydrogen atom; 
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1 ' 2 ' 

(5) when R and R together represent a group of 
formula (If ) , Y 3 represents a carboxy group and Y 4 
represents a halogen atom, Y 1 and Y 2 do not both 
represent hydrogen atoms; 

said substituents y' are selected from alkyl groups 
having from 1 to G carbon atoms, aralkyl groups, and 
aralkyl groups substituted by at least one of 
substituents c , defined below; 

said substituents e are selected from halogen atoms 
and nitro groups. 

32. A compound of formula (III): 



R 20 (S-CH 2 )rH 



wherein: 

the dotted circle indicates that the ring in which it is 
present is fully unsaturated; 

2 0 

R represents a benzyl group optionally substituted 
with one or more substituents selected from halogen 
atoms, amino groups, riitro groups and hydroxy groups; 

2 1 

R represents a group of formula -Q-Alk-COOH wherein 
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Q represents an oxygen atom or a direct bond and Alk 
represents a lower alkylene group, Alk optionally 
being substituted with a benzyl group optionally 
further substituted with one or more substituents 
selected from 

halogen atoms, amino groups, nitro groups and hydroxy 
groups ; 

22 

R represents a hydrogen atom; 
23 

R represents a hydrogen atom or a lower alkyl group; 
and 

r=0 or 1; 

OR ... 



the dotted circle indicates that the core triple ring 
structure is a 1, 2 , 3 , 4- tetrahydrocarbazole; 

20 21 23 
R , R- - and R- -.all represent hydrogen atoms and 

22 

R represents a lower alkyl group substituted with a 
carboxyl group; 



and r-1. 

33 The_compo_und_o,f __claim 1, in which: 

Y 1 , Y 2 and Y 4 each represents a hydrogen atom? 

Y 3 represents a hydrogen atom, a halogen atom, a nitro 
group, a hydroxyl group, an amino group, an alkyl group 
having from 1 to *6 carbon atoms, an alkylthio group 
having from 1 to 6 carbon atoms, a carboxyl group, a 
protected carboxyl group or a group of formula 




WO 96/03377 

_ 33g PCT/JP95/01494 

wherein T 1 reDr 

-Presents an u^"*" * "trazoly! group _ a 
"rbon aton* and l hi ™ £"» from a V, 

substituted by « lea C s h t " «— b.tlt««, or ia 3 
^ined be low . aM b -« - o, s ubstleuents ^ 

r1 represents a hydrogen a f 

protected carboy • «rbo*yi 

*• « carbon atca*. » ^ «!™» Wing Ir l , 

.roup, an aralKyi ^ ■»«». a substituted a^T * 

a Sroup of formula B 2 s "*«itutea aralkvl 

carboxyi " C00H - "herein 9r ° Up or 

tetra^f™ V t^TT" * 

which has f rom r' to B 4 ~™. an alfcyi^ 

^substituted or is sub^t ! M " hi <* is 

P-tected a«„ino group?""""'* « — .roup or a 

grc^' - — .cup oTa 1 ^^TEST 



or 

(Id) — aether represent a group of IonniU 



R 1 
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[in which R represents a hydrogen atom or a 
hydroxyl group; 

R 7 represents a hydrogen atom, a carboxyl group, a 

protected carboxyl group, or a group of formula 

3 4 4 
-B -T in which T represents a carboxyl 

group, a protected carboxyl group or a tetrazolyl 

group and B 3 represents an alkylene group which 

has from 1 to 4 carbon atoms and which is 

unsubstituted or is substituted by at least one of 

substituents y ' ; 

9 

R represents. a hydrogen atom or an alkylthio 
group having from 1 to 6 carbon atoms; 

9 n 
when R represents an alkylthio group, R and 

8 

. R together., represent a,, lactone, group; 

or 

8 9 

R and R together represent an oxo group] ; 

or 

1 ' 2 ' 

R and R together represent a group of formula 
(Ie): 

Rio' 




(Ie) 

1 0 ' 

[in which R represents a hydroxyalkyl group 
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having from 1 to 6 carbon atoms, a hydroxy 1 group, a 

carboxyl group, a protected carboxyl group, or a 

group of formula -(0) -B 4 -T 5 

P 

in which T 5 represents a carboxyl group, a 
protected carboxyl group or a tetrazolyl group, 
B represents an alkylene group which has from 1 
to 4 carbon atoms and which is unsubstituted or is 
substituted by at least one of substituents y', 
and, and £ is as defined above] ; 

or 

1 ' 2 ' 

R and R together represent a group of formula 
(Ic) : 




(Ic) 



tin which R represents a hydroxyalkyl group 
having from 1 to 6 carbon atoms, a hydroxyl group, a 
carboxyl group, a protected carboxyl group or a 
group of formula -(0) p -B 4 -T 5 in which T 5 , 
B 4 and p are as defined above; R 15 and R 16 are 
the same or different, and each represents a 
hydrogen atom, an alkyl group having from 1 to 6 
carbon atoms or an aryl group; and Z is a methylene 
group, a group of formula >NH or a group of 
formula >N- ] ; 

3 

R represents a hydrogen atom or an amino protecting 



WO 96/03377 PCT/JP95/0 1 494 

-339- 



group ; 
and 

said substituents a' are hydroxyl groups, aryl groups 
and aralkyl groups; 

and pharmaceutical^ acceptable salts and esters thereof. 

34. The compound of claim 1, in which: 
1 ' 

R represents a hydrogen atom; 
2 ' 

R represents a hydrogen atom; 



or 

1 ' 2 ' 

R and R together represent a group of formula 

(If ) : - -• ■? • • ~ - • - - - 



(If) 



R 3 represents a hydrogen atom, an aralkyl group>, an 
aralkyl group which is substituted by at least one of 
-substituents- c-,— defined below-,, .or- an aromatic ~acyl- - - 
group ; 

Y 1 represents a hydrogen atom, an alkyl group having 
from 1 to 3 carbon atoms or a group of formula -E' -CO0H; 



Y represents a hydrogen atom, an alkyl group having 
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from 1 to 3 carbon atoms, an alkylthio group having from 
1 to 3 carbon atoms or a group of formula -E' -C0OH or 
-E' -Tet, where Tet represents a tetrazolyl group; 

Y 3 represents a group of formula -E' -COOH or a group 
-E'-Tet, where Tet is as defined above; 

Y 4 represents a hydrogen atom, an alkyl group having 
from l to 3 carbon atoms or a halogen atom; and 

E' represents a direct bond, an alkylene group which has 
from 1 to 3 carbon atoms and which is unsubstituted or 
is substituted by at least one of substituents y' , 
defined below, or an oxyalkylene group which has from 1 
to 3 carbon atoms and which is unsubstituted or is 
substituted by at least one of substituents y', 
defined below; 

and pharmaceutical^ acceptable salts and esters thereof. 

1 ' 2 ' 

35. The compound of claim 34, wherein R and R 
together represent a group of formula (If). 

36. The compound of claim 34, wherein R 3 represents an 
aralkyl group, an aralkyl group having one or more of 
substituents p' or an aromatic acyl group. 

37. The compound of claim 34, wherein R 3 represents an 
aralkyl group or an aralkyl group having one or more of 
substituents p ' . 

3 

38. The compound of claim 34, wherein R represents a 
benzyl group or a. benzyl group having one or more of 
substituents p' . 

39. The compound of claim 34, wherein Y 1 represents a 
hydrogen atom, a group of' formula -E'-COOH, or a group 
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of formula -E'-Tet, wherein Tet is a tetrazolyl group. 

40. The compound of claim 34, wherein Y 1 represents a 
hydrogen atom. 

41. The compound of claim 34, wherein Y 2 represents a 
hydrogen atom, an alkylthio group having from 1 to 6 
carbon atoms, a group of formula -E' -COOH, or a group of 
formula -E'-Tet, wherein Tet is a tetrazolyl group. 

42. The compound of claim 34, wherein Y 2 represents £n 
alkylthio group having from 1 to 3 carbon atoms. 

43. The compound of claim 34, wherein Y 2 represents an 
alkylthio. group having from 1 to 6 carbon . atoms . 



44. The compound of claim 34, wherein Y represents an 
alkylthio group having from 1 to 3 carbon atoms. 

45. The compound of claim 34, wherein Y 4 represents a 
halogen _^om or an alkyl group having from 1 to 6 carbon 
atoms . 

46. The compound of claim 34, wherein Y 4 represents an 
alkyl group having from 1 to 3 carbon atoms. 

47. The compound of claim 34, wherein E / represents a 

direct bond, an alkyl ene group having from 1 to 3 carbon 
. . atoms, a. substituted alkyl ene group which has. from l to 

3 carbon atoms and is substituted by at least one of 
- - - substituents -a-'-,- an -oxy alkyl ene -group having from 1- to- 
3 carbon atoms or a substituted oxyalkylene group which 
has from 1 to 3 carbon atoms and is substituted by at 
least one of substituents a'. 

48. The compound of claim 34, wherein E' represents a 
direct bond, an alkylene group having from 1 to 3 carbon 
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atoms, a substituted alkylene group which has from 1 to 
3 carbon atoms and is substituted by at least one of 
substituents a', or an oxyalkylene group having from 1 
to 3 carbon atoms. 

49. The compound of claim 34, wherein E' represents a 
direct bond, an alkylene group having from 1 to 3 carbon 
atoms, an alkylene group which has from l to 3 carbon 
atoms and is substituted by at least one substituent 
selected from the group consisting of aralkyl groups and 
aralkyl groups substituted by at least one of 
substituents p ' , an oxyalkylene group having from 1 to 

3 carbon atoms or a substituted oxyalkylene group which 
has from l to 3 carbon atoms and is substituted by at 
least one substituent selected from the group consisting 
of aralkyl groups and aralkyl groups substituted by at 
least one of substituents p' . 

50. The compound of claim 34, wherein E' represents a 
direct bond, an alkylene group having from 1 to 3 carbon 
atoms, a substituted alkylene group which has from 1 to 
3 carbon atoms and is substituted by at least one 
substituent selected from the group consisting of 
aralkyl groups and aralkyl groups substituted by at 
least one of substituents p ^ , -or- an- oxyaillcyl-ehe group 
having from 1 to 3 carbon atoms. 

51. The compound of claim 1 for use in the treatment of 
dementia. 

52 . The compound of claim 1 for use in the treatment of 
Alzheimer's disease and delirium. 

53. The compound of claim 1 for use as sedatives for the 
central nervous system. 

54. The compound of claim 1 for use in the manufacture 
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of a medicament for the treatment of Alzheimer's disease. 

55. A method of regulating ml receptor response in vivo 
in a mammalian subject, comprising the step of 
administering to said subject an effective amount of a 
selective allosteric effector to regulate said receptor. 

56. The method of claim 54 wherein the allosteric 
effector exhibits positive cooperativity with 
acetylcholine at said receptor. 

57. The method of claim 54 wherein said selective 
allosteric effector is the compound of claim 1. 

58. The method of claim 54 wherein said selective 
allosteric effector is the compound of claim 2. 
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FIG. 1a 



Theoretical curves of effect of allosteric agent 
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on binding of H-NMS alone and with ACh 
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